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unauthorized useillegal copysoft of pirate disk is thereby made possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A record section of said prepit signal of a ROM optical disk by which main 
data was recorded on a reflection film by a prepit signalAn optical disc having 
superimposed sub data by which phase encoding abnormal conditions were carried 
out by arranging two or more bar codes which formed said reflection film of a 
specific region of a specific radius by removing selectively to long stripe shape 
radially on said prepit signaland recording it. 

[Claim 2]In an optical disc manufacturing installation which removes said reflection 
film of a field of a specific angle of a specific radius of an optical disc with a 
reflection film by laserBy converging a laser beam from a light source on a 
circumferencial direction of said optical disc with a SHIRIDORI cull lenslmage 
formation of the light pattern of a radially long rectangle of an optical disc is 
carried out on said reflection film of said diskBy carrying out pulse radiation of the 
above-mentioned light sourceand rotating said optical disc or a laser beam based 
on a modulating signal from a modulating-signal generating part by which phase 
encoding was carried outAn optical disc manufacturing installation forming two or 
more reflection film removed regions of a long rectangle in a field of a specific 
radius on said reflection film radially. 

[Claim 3]Rotation phase control of the motor is carried out for a main signal 
record section where a main signal of EFM or eight to 16 abnormal conditions 
including/and an address which also spread main data on an optical disc in a pit 
was reoordedWhile reproducing a main signal by an optical head and obtaining main 
data by the 1st demodulation sectionTo a sub-signal record section established in 
some fields of said main signal record section on said optical disc by overlapping. 
A signal with which the phase encoding abnormal conditions of the sub data were 
carried out a sub-signal currently recorded by superimposingAn optical disk 
reproducing device reproducing as a regenerative signal by said optical 
headacquiring said sub-signal by oppressing said main signal by a frequency 
separation means from said regenerative signalgetting over by a phase encoding 
demodulation sectionand obtaining the above-mentioned sub data. 
[Claim 4]a regenerating section acquires a low frequency wave regenerative signal 
which oppressed a high frequency component of said regenerative signal for a 
regenerative signal reproduced from an optical head by low-frequency- 
components separating mechanism — bothThe 2nd slice level signal is created 
from said regenerative signal by the 2nd slice level set partA binary-ized signal is 
acquired by slicing said low frequency wave regenerative signal with a slice level 
value of said 2nd slice level signal in the 2nd level slicer sectionAn optical disk 
reproducing device of claim for patent paragraph 3 description restoring to said 
binary-ized signal by a demodulation means which carries out a phase encoding 
recoveryand restoring to sub data. 

[Claim 5]In the 2nd slice level set partsublow-frequency-components separating 



mechanism with a larger damping time constant than low-frequency-components 
separating mechanism is establishedA regenerative signal or a low frequency 
regenerative signal is inputted into said sublow-frequency-components separating 
mechanismAn optical disk reproducing device of claim for patent paragraph 3 
description acquiring the 2nd slice level signal and making said 2nd slice level 
signal into a slice level value of the 2nd level slicer by extracting a frequency 
component lower than said low frequency regenerative signal. 
[Claim 6]An optical disc recording in CDC an identifier which shows existence of 
the above-mentioned bar code while having the bar code part formed by removing 
a reflection film on a reflection film of an optical disc. 

[Claim 7]The optical disc according to claim 6 characterized by pasting two 
substrates together as an optical disc. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a marking generating device 
available to copyright protectionsuch as the copy protection and a soft 
unauthorized use of an optical discand illegal copy preventionthe laser marking 
formation method of an optical discplayback equipmentan optical discand an 
optical disc manufacturing methodfor example. 
[0002] 

[Description of the Prior Art]In recent yearswith the spread of ROM type optical 
disksa soft unauthorized usean illegal copyand a pirate edition increaseand it is 
infringing on right of an owner of a copyright. 

[0003]This is because the manufacturing installation of that an ID number cannot 
be individually given to a ROM disk or a ROM disk can obtain now easily and 
operation became easy. 

[0004]In the present CD standardthere is only a function which reads the logical 
data of CD and it does not have the function to detect the physical feature of a 
disk. For this reasonpirate edition CD can be created only by copying logical data 
with a bit copy. Even if it copies to other diskssince exposure is difficultmeasures 
are not taken mechanically and artificially. 

[0005]The method of putting an ID number into original recording as a coping-with 
methodor preventing a pirate edition is known as conventional technology. 
[0006]E3y adding a physical mark to original recordingthis puts in an ID number or 
prevents manufacture of the pirate edition of the disk of this standard. The pirate 
edition prevention method as shown in the JP5-325A-No. 193 gazette as this one 
conventional example is known. At the time of cuttingthis method makes a 
tracking direction scan a recording beam intentionally at the time of record of a 
specific fieldand forms wobbling on original recording. When playing this diskby the 
playback player sidea wobbling detector circuit is provided and this wobbling 



confirms whether be in a specific field. When wobbling of specific wobbling 
frequency is in a specific fieldit is judged as a regular diskand when there is 
nothingit is judged as a pirated disk. Recording an ID number by wobbling is also 
known. 

[0007]Howeversince the arrangement information of this physical mark was 
acquired by observing a regular diskthere was a problem that a pirate edition was 
manufactured in the stage in which the pirate edition contractor obtained this 
special original recording manufacturing installation. On these Descriptionsthe 
pirate board prevention method and ID creation method of a type which provide a 
physical mark in this original recording are called an original recording level method. 
[0008] 

[Problem(s) to be Solved by the InventionjAs mentioned aboveit turns out that 
there is some SUBJECT in the conventional pirate edition prevention art. 
Hereafterthese SUBJECT is summarized. 

[0009]Since a replica duplicate is possible for the physical mark of the 
conventional pirate board prevention method of an original recording levelor ID 
creation method as SUBJECT 1a preventive effect is low. 
[0010]As SUBJECT 2a pirate edition can be easily manufactured by the 
conventional method which creates a physical mark based on the design data of a 
physical mark by the manufacturing installation of the same accuracy as a regular 
disk maker coming to hand. 

[001 1]AII the disks fabricated by the original recording mark method to the original 
recording of one sheet as SUBJECT 3 have the same disk ID. That isall the disks 
pressed from the same original recording with one password operate. For this 
reasonpassword security was not able to be maintained unless it used the floppy 
disk and the communication line together. 
[0012] 

[Means for Solving the Problem]In this inventiona means to solve three SUBJECT 
of the above-mentioned conventional copyright protection method is provided. 
[0013]Firstto SUBJECT 1a pirate edition prevention method by a physical mark of 
a reflection film level which provides a physical mark in a prepit area of a 
reflection film of a disk is provided as what is replaced with a physical mark of the 
conventional original recording level. Therebya pirate edition can be prevented 
even if reproduced by original recording level. Since it is renewable by an optical 
headcomposition is easy. 

[0014]To SUBJECT 2the new ROM recording device secondarily recorded on a 
two-sheet lamination ROM disk by laser is used. Firsta physical mark is created at 
random at the 1st stepand then a physical mark is measured by the accuracy of 
measurement with high 0.13-micrometer width at the 2nd step. This position 
information is enciphered at the 3rd stepand bar code record is carried out by 
tens of micrometersi.e.the usual process toleranceat a ROM disk using the above- 
mentioned secondary recording device. In this wayfarther high accuracyfor 
exampleO.1 micrometer of optical mark position informationis obtained in process 
tolerance of the usual device. Since a commercial processing optical mark is not 



processible in this accuracy of 0.1 micrometermanufacture of a pirate edition is 
prevented. 

[0015]To SUBJECT 3marking of the different data for every disk of this invention 
is carried outand it is used as a disk identifier. Disk ID which compounds a serial 
numberi.e.disk IDand cannot be altered in particular by carrying out digital 
signature encryption can also be given for every sheet. Since ID differs for every 
one completion diskpasswords also differ. Thereforein other diskspassword 
security of this password improves in order not to operate. 

[0016]Operation of the disk is eternally attained by recording a password on a disk 
secondarily by secondary record of this invention. 

[001 7]A concrete method of solving three SUBJECT above is indicated below 

using working example. 

[0018] 

[Embodiment of the Invention]Hereaftercomposition and operation are explained 
using working example about the optical disc and optical disc manufacturing 
installation concerning this inventionand an optical disk reproducing device. 
[0019]In this Descriptionlaser trimming is also called laser marking or BCA (Burst 
Cutting Area) recordAn optical marking nonreflective part only calls it BCAa 
stripemarking or optical markingphysical ID peculiar to a disketc. The data 
recorded into a BCA signal and BCA in the signal recorded by BCA is called BCA 
data. The phase encoding abnormal conditions which are the features of this 
invention are abbreviated to PE abnormal conditionsand the block of PE 
modulation part is omitted with some block diagrams. 

[0020]In this examplea disk is first created in the first portion (1)The reproduction 
motion by the side of creating marking using laserreading the position information 
on the markingenciphering the position information further and writing in an optical 
discand the player of the optical discetc. are described. The point and 
reproduction motion of the encryption are described briefly. 

[0021]Nextin a latter half part (2)the recording method of the stripe formed of the 
marking described briefly is explained in detail. 

[0022](1) Drawing 1 is a flow chart which shows the big flow from a disk 
preparation process to [ whole ] completion of an optical disc. 
[0023]A software company performs soft authoring in the soft work 820 first. The 
completed software is passed to a disk plant from a software company. And in the 
disk manufacturing process 816 of a disk plant. Input the software completed at 
Step 818aand original recording is created (Step 818b)fabricating a disk (Step 
818e81 3g of steps)and creating a reflection film on each disk (Step 81 8f.) Step 
81 8h arid the disk of these two sheets are pasted together (Step 818i)and ROM 
diskssuch as DVD and CDare completed (818 m of steps etc.). 
[0024]Thusin [ the completed disk 800 is passed to the factory under management 
of a software maker or a software makerand ] the secondary record process 
817After marking 584 of pirate edition prevention as shown in drawing 2 is 
performed (Step 819a)the exact position information on this mark is read by a 
measuring means (Step 819b)and the position information as disk physics 



characteristic information is acquired. This disk physics characteristic information 
is enciphered at Step 81 9C. In Step 819dthe signal which carried out PWM 
modulation of this code is recorded on a disk as a bar code signal with laser. The 
information which compounded soft characteristic information and disk physics 
characteristic information at Step 81 9C may be enciphered. 

[0025]Each above-mentioned process is described concretely in detail. That isthe 
disk preparation processthe marking creation processmarking position reading 
processand code writing process of a detailed optical disc by this invention are 
explained using drawing 4drawing Sdrawing 8 - drawing 12 etc. Supplementary 
explanation is added about the case where there are two reflecting layersusing 
drawing 6 and drawing 7 . A marking creation processa marking position reading 
processand a writing process are synthesized hereand it is called a secondary 
record process. 

[0026](a) Explain a disk preparation process first. The transparent substrate 801 is 
fabricated in the disk preparation process 806 shown in drawing 4 at a process (1). 
Sputtering of the metalsuch as aluminum metallurgyis carried out at a process 
(2)and the reflecting layer 802 is formed. The glue line 804 of ultraviolet curing 
resin is applied to the substrate 803 created at another process with a spin 
coatafter pasting together to the transparent substrate 801 with the reflecting 
layer 802a high velocity revolution is carried out and a lamination interval is made 
uniform. It hardens by irradiating with ultraviolet rays from the exteriorand two 
sheets are pasted up firmly. The printing layer 805 from which the title of CD or 
DVD was printed at the process (4) is printed by screen-stencil or offset printing. 
In this wayusual sticks at a process (4) and an optical **** type ROM disk is 
completed. 

[0027](b) Nextexplain a marking creation process using drawing 4 and drawing 5 . 
Using the pulse lasers 813such as YaGby converging a laser beam on about 802 
reflecting layer with the focusing lens 814as shown in the process (6) of drawing 
5the nonreflective part 815 is formed in drawing 4 . That isa remarkable waveform 
is reproduced as shown in the process (waveform (a of the nonreflective part 815 
formed in 6) to a process (7)) of drawing 5 . By slicing this waveforma marking 
detecting signal like waveform (b) is acquiredand the position information on the 
hierarchical mark of an address as shown in a signal (d) and an address as shown 
in a signal (e)a frame alignment signal numberand the number of reproduction 
clocks can be measured. 

[0028]Hereas mentioned abovesupplementary explanation is added about a disk 
(two-layer-type lamination disk) another type using drawing 6 and drawing 7 . 
[0029]that isas for drawing 4 and drawing 5 a reflecting layer is formed only in the 
substrate 801 of one side — what is called — the case of the lamination disk of a 
formula was shown further. On the other hand drawing 6 and drawing 7 show the 
case of the what is called two-layer-type lamination disk with which a reflecting 
layer is formed in both substrates 801 and 803. When both perform laser 
trimmingalthough processed at the same process (5) and (6)fundamentallythey 
explain the main points of difference briefly. Firstin the case of an one-layer typea 



reflecting layer the high reflectance of not less than 70% to being a film of the 
aluminum which it has in the case of a two-layer typeThe reflecting layer 801 
formed in the substrate 801 by the side of reading is a film of the semipermeability 
gold (au) which has the reflectance of 30%and that of the reflecting layer 802 
formed in the substrate 803 by the side of a printing layer is the same as that of 
the case of the above-mentioned one-layer type. Nextin the case of a two-layer 
typecompared with an one-layer typeoptical precisionsuch as that the glue line 
804 is optically transparentthat thickness is uniformand not losing optical 
transparency with laser trimmingis required. Drawing 7 (7)(8)and (9) shows the 
waveform of the 1st layer of the disk of a two-layer recording layer. The waveform 
of a two-layer eye itself does not change so much only by a signal level being low 
compared with the waveform of the 1st layer. Howeversince it has pasted one 
layer and two-layer togetherit is random and both relative position precision can 
be controlled only by accuracy of hundreds of microns. Although explained laterthe 
laser beam needs to coincide the position information on the 1st layer of the 1st 
markand the position information on a two-layer eye with the same value as a 
regular diskfor examplein order to build a pirated disksince the reflection film of 
two sheets is penetrated. Howeverin order to make it in agreementsince the 
lamination accuracy near a submicron is requiredmanufacture of the pirated disk 
of a two-layer method becomes impossible as a matter of fact. 
[0030]Hereit explainsit being still more detailed and referring to drawing 8 - 
drawing 12 etc. for a lamination type and a single plate type by the following (a) - 
[ art / this / optical marking nonreflective part creation ] (d). Drawing 8 (a) and (b) 
is a microphotograph at the time of seeing an optical marking nonreflective part 
superficiallyand drawing 10 is a sketch cross section of the nonreflective part of a 
two-layer-type lamination disk. 

[0031](a) The place which irradiated with laser the 500-A aluminum layer in a 
depth of 0.6 mm of the ROM disk of a total of 1 .2-mm thickness which pasted the 
disk of 0.6-mm thickness together using the YaG laser of 5microj / pulseThe slit 
shape nonreflective part 815 of 12-micrometer width as shown in a 750 times as 
many microphotograph as drawing 8 (a) was formed. In this casein 750 times as 
many microphotographsthe remaining dregs of aluminum were not able to be 
checked at all in the nonreflective part 815. To the boundary part of the 
nonreflective part 815 and a reflection partthe aluminum layer which 2-micrometer 
width is thick and rose has been observed by a thickness of 2000 A. As shown in 
drawing 10 (a)insideit checked that big breakage had not taken place. In this 
casethe reflecting layer of aluminum fuses by the exposure of a pulse laserand it 
is thought that the phenomenon accumulated in the boundary part of both sides 
by surface tension is starting. We call this a HMST recording method (Hot Melt 
Surface Tention Recording Method). This phenomenon is a characteristic 
phenomenon observed by only the lamination disk 800. The mimetic diagram based 
on the result of having observed the section of the nonreflective part by the 
above-mentioned laser trimming with the transmission electron microscope (TEM) 
is shown in drawing 11 . According to the figureif the cross direction field of the 



thickness increase part of aluminum shall be 1.3 micrometers and thickness shall 
be 0.20 micrometerthe quantity of the increase aluminum in the part will be set to 
1 .3x(0.20-0.05) =0.195micrometer2. The quantity of aluminum which suited the 
field (5 micrometers) of the half of a laser irradiation part field (10 micrometers) is 
set to 5x0.05=0.250micrometer2. Thereforeit will be set to 0.250- 
0.195=0.055micrometer2 if those differences are calculated. It will be set to 0.055 
/ 0.05= 1.1 micrometers if this is converted into length. From thisonly the length 
whose 0.05-micrometer-thick aluminum layer is 1.1 micrometers will remainand it 
may be thought that the aluminum of the laser irradiation part was all able to be 
mostly drawn near to a thickness increase part as a matter of fact, thus — from 
the result of the analysis by the figure — the above — the explanation about a 
characteristic phenomenon — the right — things are understood. 
[00 323(b) Nextexplain the case of the optical disc (optical disc constituted by the 
disk of the transparent substrate of one sheet) of a single plate. The experimental 
result at the time of adding the laser pulse of the same power as the reflection 
film of the aluminum of the 0.05-micrometer thickness of the shaping disk of one 
side is shown in drawing 8 (b). Since the residue of aluminum remains as shown in 
the figureand this aluminum residue becomes a playback noiseit turns out that it is 
not suitable for the secondary record use of the information on an optical disc 
that the little of high density and an error is required. As shown in drawing 10 (b) 
unlike laminationwhen laser trimming of the nonreflective part is carried out in the 
case of a single plate diskthe protective layer 862 is certainly damaged. Breakage 
is not avoided even if it controls laser power preciselyalthough the grade of 
breakage is [ laser power ] various. Furthermorein our experimentwhen a heat- 
absorptive rate had the large printing layer 805 screen-stenciled by a thickness of 
hundreds of micrometers on the protective layer 862it was damaged. In order to 
cope wi th breakage of a protective layer in the case of a single platebefore 
applying a protective layer once again or applying a protective layerit is necessary 
to carry out a laser cut. Anywayby a single plate methodSUBJECT that a laser cut 
process is limited to the inside which is like [ press operator ] is expected. 
Thereforein the case of a single plate diskeffectiveness is highbut a use is limited. 
[0033](C) Using the two-layer-type lamination diskthe above pasted together to 
the disk of a single plate and explained comparison with a disk. Also in the case of 
the disk which an one-layer type stretchedthe same effect as the case of a two- 
layer type is acquired so that the above-mentioned explanation may show. 
Thereforehere explains the case of an one-layer type using drawing 12 (a)(b)etc. 
As shown in drawing 12 (a)one side of the reflecting layer 802 is the transparent 
substrate 801 which consists of PORIKAand another side has become the glue line 
804 in the state where it hardenedand the sealed state with which it filled up with 
the substrate. If a pulse laser is converged and it heats in this statein this 
experiment to the reflecting layer 802it will be added to the circular spot of the 
diameter whose heat of 5microJ / pulse is 10-20 micrometers at the short time 
for 70 ns. For this reasonit will amount to 600 ** which is the melting point in an 
instantand will be in a molten state, the transparent substrate 801 which 



approached by heat conduction — a part melts very much andalso in the glue line 
804a part melts. It gathers for the boundary parts 821a and 821bthe concentration 
parts 822a and 822b are formedand the aluminum into which the aluminum fused in 
this state as shown in drawing 12 (b) melted since tension was added to both 
sides with surface tension solidifies again. In this waythe nonreflective part 584 
without the residue of aluminum is formed. Thereforeby pasting togetheras shown 
in drawing 10 (a)and making it a diskwhen laser trimming is carried outthe 
nonreflective part 584 carried out clearly is obtained. Exposure of the reflecting 
layer to the outside environment by destruction of the protective film which is 
generated in the case of a single plate was not raised 10 or more times from an 
optimum value in laser power. After laser trimmingsince both sides are intercepted 
by the glue line 804 from external environment while the nonreflective part 584 
becomes sandwiches structure by the transparent substrate 801 of two sheetsas 
shown in drawing 12 (b)it is effective in being protected from environmental 
influence. 

[0034](d) Other advantages by pasting two disks together are explained further. 
When it records secondarily by a bar codeas shown in drawing 10 (b)by a single 
plate diskan aluminum layer is exposed by the dishonest businessman by removing 
a protective layer. For this reasonthe data division which is not enciphered may be 
altered by vapor-depositing an aluminum layer again to the bar code part of a 
regular diskand carrying out laser trimming of another bar code again. For 
examplewhen it separates from a plaintext or the main code and an ID number is 
recordedin a single plateit may be altered and a soft unauthorized use may be 
performed by other passwords. Howeverwhen it pastes together like drawing 10 (a) 
and records on a disk secondarilyit is difficult to strip a lamination disk to two 
sheets. In addition to thiswhen strippingan aluminum reflection film is destroyed 
selectively. When pirate edition prevention marking is destroyedit is distinguished 
from a pirated disk and stops operating. Thereforethe yield at the time of carrying 
out an unjust alteration in the case of a lamination disk worsensand an unjust 
alteration is controlled economically. Since especially PORIKA material has an 
expansion coefficient of temperature humidity in the case of a two-layer-type 
lamination diskit is next to impossible to paste together and mass-produce pirate 
edition prevention marking one layer of the once stripped disk of two sheets and 
two-layer in the accuracy of several micrometers. Thereforein a two-layer casea 
preventive effect becomes high further. In this wayit became clear by pasting 
together and carrying out laser trimming to the disk 800 that the slit of the clear 
nonreflective part 584 is obtained. 

[0035]Above explanation (a) - (d) explained the creation art of the optical marking 
nonreflective part. 

[0036](O Nextexplain the reading process of the created marking position. 
Drawing; 15 is a block part centering on the low reflection light volume primary 
detecting element 586 for detecting an optical marking nonreflective part in the 
manufacture process of an optical disc. Drawing 16 is a principle figure of the 
address clock detecting position of low reflection parts. The following explanation 



explains the principle of operation at the time of making into a reading object for 
convenience the nonreflective part on the optical disc which comprised a disk of 
one sheet. Also in the case of the optical disc which pasted the disk of two sheets 
togetherof coursethis principle of operation is applied. 

[0037]As shown in drawing 15 the marking reader which has the low-reflection- 
parts position detector 600 is equipped with the disk 800Since signal levels differ 
greatlysignal wave type 823 by the existence of a pit and signal wave type 824 by 
existence of the nonreflective part 584 are the circuits of easy compositionand 
when marking is readas shown in the wave form chart of drawing 9 (aXhey can be 
distinguished clearly. 

[0038]The starting position and end position with this waveform of the 
nonreflective part 564 are easily detected by the low reflection light volume 
primary detecting element 586 of the block diagram of drawing 15 . And in the low- 
reflecticn-parts position information outputting part 596position information is 
acquired by making a reproduction clock signal into a reference signal. 
[0039]As shown in drawing 15 the luminous energy level comparator (level slicer) 
587 of the low reflection light volume primary detecting element 586 slices a 
photo-regenerating signal with the value of the 2nd slice level of the 2nd slice 
level 583a in the optical reference value setting section 588and obtains a binary- 
ized output. That isby detecting the photo-regenerating signal of the analog of a 
signal level lower than the 2nd slice levelthe low reflection light volume part of 
BCA is detected. The wave-like low-reflection-parts detecting signal of drawing 
16 as shown in (5) is outputted throughout [ patent period ]. The address and 
clock position of the starting position of this signal and end position are measured. 
[0040]Nowwaveform shaping of the photo-regenerating signal is carried out by the 
waveform shaping circuit 590 with AGC590aand it turns into a digital signal. The 
clock reproduction part 38a reproduces a clock signal from a waveform-shaping 
signal. The EFM demodulator 592 of the demodulation section 591 restores to a 
signaland carries out the error correction of ECCand a digital signal is outputted. 
In the physical address outputting part 593in the case of CDthe address of MSF is 
outputted from the address output part 594 from Q bit of a sub-codeandas for an 
EFM demodulation signalsynchronized signalssuch as a claim synchronized 
signalare outputted from the synchronizing signal outputting part 595. A 
demodulation clock is outputted from the clock reproduction part 38a. 
[0041 ]In a low-reflection-parts address / clock signal position signal outputting 
part 596The starting point and the end point of the low reflection parts 584 are 
correctly measured using the n-1 address output part 597an address signal and 
the clock counter 598 and a synchronizing clock signalor a demodulation clock by 
a low-reflection-parts start / end position primary detecting element 599. This 
method is concretely explained using the wave form chart of drawing 16 . As shown 
in the sectional view of the optical disc of (1) of drawing 16 the low reflection parts 
584 of the mark number 1 are formed selectively. A reflection signali.e.an envelope 
signal like drawing 16 (3)like drawing 16 (2) is outputtedand it becomes lower than 
the light volume reference value 588 in a reflection part. The luminous energy level 



comparsrtor 587 detects thisand a low reflection light volume detecting signal like 
drawing 16 (5) is outputted from the low reflection light volume primary detecting 
element 586. Since a mark area does not have a reflecting layer as shown in the 
reproduction digital signal of drawing 1 6 (4)a digital signal is not outputted. 
[0042]Nextin order to ask for the start of this low reflection light volume detection 
signaland end positionthe demodulation clock or synchronous clock of address 
information and drawing 16 (6) is used. Firstthe reference clock 605 of the address 
n of drawing 16 (7) is measured. Beforehandthe n-1 address output part 597 
shows that the following SynC604 is SynC of the address nwhen the address in 
front of [ of the address n ] one is detected. The clock number to the starting 
point 605i.e.the reference clockof this SynC604 and a low reflection light volume 
detection signal is counted with the clock counter 598. This clock number is 
defined as standard time delay TDand the standard time delay TD test section 608 
measuresand it memorizes. 

[0043] S nee the time delay of a circuit changes with playback equipment for 
readingthis standard time delay TD changes with playback equipment for reading. 
Thenwhen the time lag amendment part 607 performs time amendment using this 
TDit is effective in the ability of the start clock number of low reflection parts to 
measure correctly also in the playback equipment for reading in which designs 
differ. Nextif it asks for the start and ending-address clock number to optical mark 
No.1 of the next track like drawing 16 (8)the clock m+14 of the address n+12 will 
be obtained. Since it is TD=m+2although a clock number is amended by 12it uses 
n+14 by explanation. With this playback equipment for readingeven if it does not 
calculate standard time delay TDanother method of losing the influence of the 
varying time delay is stated. This method can distinguish whether it is a regular 
disk by comparing whether the relative physical relationship of the mark 1 of the 
address n of drawing 16 (8) and another mark 2 is in agreement. That isit will be 
set to a1-a2=a1-a2if TD is disregarded as a variable and the measured difference 
of position a1=a1+TD of the mark 1 and position a2=a2+TD of the mark 2 is 
searched for. It can be compared whether it is a regular disk by comparing 
whether it is in agreement with difference a1-a2 of the position a1 of the mark 
land the position information a2 on the mark 2 which decoded the code 
simultaneously. After amending with Bala of standard time delay TD with easier 
composition with it being this methodit is effective in the ability to compare a 
position 

[0044](D) Explain a code writing process below. By next (2)as it states in detailit is 
enciphered (digital-signature-izing)and the position information read in (C) is 
methodssuch as a bar codeand is written in an optical disc. Drawing 3 shows the 
situation. That istrimming of the reflecting layer is carried out by the pulse laser in 
drawing 3 (Dand the trimming pattern of barcode form as shown in the figure (2) is 
formed. In the playback equipment side (player side)as shown in the figure (3)the 
envelope waveform which lacked the waveform selectively is obtained. Since a 
missing part produces the signal of the low level by which it is not generated by 
the signal by the usual pitif this is sliced with the comparator of the 2nd slice 



levelthe detecting signal of low reflection parts as shown in the figure (4) will be 
acquired. By the PE-RZ demodulation section 621 stated to PWM or the backthe 
signal containing a code or disk ID recovers from this low-reflection-parts 
detecting signal with the figure (5). 

[0045]The above explained the various processes by the side of optical disc 
creation. Nextthusthe composition and operation are collectively explained using 
drawing 44 about the playback equipment (player) for playing the completed optical 
disc by the player side. 

[0046]In the figuresthe composition of the optical disc 9102 is explained first. 
Marking 9103 is performed to the reflection film (graphic display abbreviation) 
formed in the optical disc 9102. The position of the marking 9103 is detected by a 
position detecting means in the manufacturing stage of an optical discit is 
enciphered by the optical disc as position information on markingand the detected 
position is written in by the bar code 9104. 

[0047]The positional information reading means 9101 reads the bar code 9104and 
decrypts and outputs the contents of the bar code by the decoding means 9105 to 
build in. The marking reading means 9106 reads and outputs the actual position of 
the marking 9103. The comparison judging means 9107 compares with the reading 
result by the marking reading means 9106 the decoding result by the decoding 
means 9105 built in the positional information reading means 91 01 and both judge 
whether it is in predetermined tolerance level and is in agreement. When in 
agreementthe regenerative signal 9108 for playing an optical disc is outputtedand 
if not in agreementthe reproduction stop signal 9109 is outputted. When the 
reproduction motion of an optical disc is controlled and a reproduction stop signal 
is taken out according to those signalsa control means (graphic display 
abbreviation) displays that it is the optical disc reproduced unjustly on an indicator 
(graphic display abbreviation)and stops reproduction motion. When it reads the 
actual position of the marking 9103even if the marking reading means 9106 uses 
the decoding result of the decoding means 91 05it is easy to be natural [ the 
reading means ] here. 

[0048]According to such playback equipmentthe optical disc reproduced unjustly 
can be detectedthe playback can be suspendedand a duplicate unjust as a matter 
of fact can be prevented. 

[0049]Herethe explanation about the playback by the side of a player is finished 
from manufacture of an optical discand the subordinate matter relevant to those 
contents is explained. 

[0050](a) Explain the low-reflection-parts address table which is a position 
information list of low reflection parts. 

[0051](a) That isform laser marking at random by a pirate edition prevention mark 
creation process at a factory beforehand. Thusa same [ the formed laser 
marking ]-shaped thing cannot be made. At the following processas the low 
reflection parts 584 were mentioned above for every diskin the case of DVDit 
measures with resolution of 0.13 micrometer and the low-reflection-parts address 
table 6C9 as shown in drawing 13 (a) is created. Here drawing 13 (a) is a figure 



showing the low-reflection-parts address table etc. of regular CD created by this 
exampleand drawing 13 (b) is a figure in case unjust reproduction of the CD is 
carried out. It enciphers by a one-way function as shows drawing 18 this low- 
reflection-parts address table 609and as shown in drawing 2 the low reflection 
portions; 584C-584e which do not have a reflecting layer of barcode form in a 
most-inner-circumference part in a disk are recorded in the 2nd reflecting layer 
formation process. Or as shown in drawing 14 it may record on the magnetic 
recording part 67 of CD-ROM. Drawing 18 is a flow chart of the disk collation by 
the one-way function used for encryptionand drawing 14 is a block diagram of a 
disk preparation device and a recording and reproducing device for exclusive use. 
As shov/n in drawing 13 in regular CD and CD reproduced unlawfullythe low- 
reflection-parts address tables 609 and 609x differ substantially. It is because the 
laser marking cannot make a same-shaped thing as one of factors was mentioned 
above. That the address of the sector beforehand assigned in the disk is also 
differen t between the original recording of a disk is the 2nd factor from which both 
differ substantially. 

[0052]That isthe difference in the position information acquired by the regular disk 
and a pirated disk is explained about marking herereferring to drawing 13 . In the 
figureit s a case where the 1st and 2nd factor of the above has lapped. Marking is 
formed on [ two ] the disk. That isto marking of the mark number 1 in the case of 
regular CDthe position of the 262nd clock has the 1st mark from the starting point 
in the sector of the logical address a1 as shown in the address table 609. Since 
one clock is 0.13 micrometer in the case of DVDit is measured in this accuracy. 
Nextin the case of pirate edition CDit is in the position of the 81st clock in the 
sector of the address a2 as shown in the address table 609x. Thussince the 
position of the 1st mark is different in a regular disk and a pirated diska pirated 
disk car be discovered. Similarlythe positions of the 2nd mark also differ. In order 
to coincide this regular disk and position informationunless it processes the 
reflection film of the 262nd position of the sector of the address a1 in 1 clock 
uniti.e.the accuracy of 0.13 micrometerthe pirated disk does not operate. 
[0053]Thereforeby decoding this enciphered table in playback equipmentbuilding a 
regular table like drawing 14 and comparing by the collate program 535a regular 
disk and the disk by which illegal reproduction was carried out can be 
distinguishedand operation of a duplicated disk can be suspended. As the example 
of drawing 16 shows to drawing 1 7 a regular disk differs in the value of the low- 
reflecticn-parts address tables 609 and 609x from the disk by which unjust 
reproduction was carried out. Like drawing 16 (8)by a regular diskalthough the 
ends of a start are m+14 and m+267 by next track of the mark lit is set to m+21 
and m+277and differs with the disk by which illegal reproduction was carried out 
like drawing 1 6 (9). In this wayas shown in drawing 17 the values of the low- 
reflection-parts address tables 609 and 609x differand a duplicated disk can be 
distinguished. When illegal duplicate contractors reproduce a disk with this low- 
reflection-parts address table 609they need to perform laser trimming correctly 
with the resolution of a reproduction clock signalas shown in drawing 16 (8). In the 



case of a DVD diskit is set to 0.13 micrometer when the cycle T of a playback 
clock pulse is converted into the distance on a diskas shown in drawing 20 (5). 
Thereforeit is required that a reflection film should be removed with submicron 
resolution of 0.1 micrometer to carry out illegal reproduction. When surely the 
optical head for optical discs is usedit can record on record film like CD-R in 
submicron accuracy. Howeverthis regenerative waveform becomes like drawing 9 
(C)and the unique waveform 824 like drawing 9 (a) is not acquired unless a 
reflection film is removed. 

[0054](b) Thereforelaser trimming using high power lasersuch as YaGas the mass 
production method of the pirate edition which takes and removes this reflection 
film is considered as 1st method. Under the present circumstancesthe several 
micrometers process tolerance of the highest-precision laser trimming for work is 
not acquired. It is said that 1 micrometer is a limit of process tolerance also in 
laser trimming for mask correction of a semiconductor. That isit is difficult to 
attain the process tolerance of 0.1 micrometer with a volume production level in 
laser trimming. 

[0055](C) Although the X-ray aligner and ion beam machining device for 
processing of a semiconductor mask of very large scale integration are 
knownhaving attained process tolerance submicron now as second methodln order 
for a very big-ticket device to also take the floor to floor time per sheetif it is 
processed for every one diskthe cost of one sheet will become big-ticket. 
Thereforein presentit will be the cost which exceeds the selling price of almost all 
regular disksand the meaning which it becomes impossible to take profit and 
makes a pirated disk will be lost. 

[0056](d) In laser trimming which is the 1st method as mentioned abovesince 
submicron lithography is difficultthe mass production of a pirated disk is difficult. 
In submicron lithography artsuch as X-ray lithography which is the 2nd methodthe 
cost per sheet starts too much and production of a pirated disk becomes 
meaningless on the financial side. Thereforethe duplicate of a pirate edition is 
prevented before submicron mass production process art of low cost being put in 
practical use. Since it is the far future that such art is put in practical 
useproduction of a pirate edition is prevented. Since a pirated disk cannot be 
reproduced unless it doubles an up-and-down pit and pastes together with 
sufficient accuracyas shown in drawing 33 when low reflection parts are provided 
in each class of a two-layer diska preventive effect goes up further. 
[0057](b) Nextexplain the matter which specifies the arrangement angle on the 
disk of low reflection parts like predetermined. 

[0058]In this inventionthere is pirate edition preventive effect sufficient on just a 
reflecting layer leveli.e. low-reflection-parts marking. In this caseeven if original 
recording is a replicait has a preventive effect. Howevera preventive effect is 
further heightened by combining with the pirate edition prevention art of an 
original recording level. If the arrangement angle on the disk of low reflection parts 
is specified as shown in Table 532a of drawing 13 (a)and Table 609the pirate 
edition contractor needs to reproduce correctly to the state of the arrangement 



angle of each pit of original recording. In order that the cost of a pirate edition 
may go updepressor effect goes up further. 

[0059](O Nextsummarize the point of this invention here. The regular contractor 
can make a regular disk from this inventionif it is processed with a general- 
purpose laser-trimming device with a process tolerance of tens of micrometers. 
Although 0.13 micrometer is required of the accuracy of measurementthis can be 
measured in the general circuit of a noncommercial DVD player. A regular disk is 
producible by enciphering this measurement result with the secret key of a code. 
That isonly a secret key and the measuring instrument of the 0.1 3-micrometer 
accuracy of measurement are required of a regular contractorand the process 
tolerance demanded is tens of micrometers with bad figures triple [ 2-]. 
Thereforea common laser beam machining device may be used. On the other 
handsince the pirate edition contractor does not have a secret keyhe cannot but 
copy the code of a regular disk as it is. It is necessary to process the physical 
mark corresponding to the position information on this codei.e.the position 
information on a regular diskwith the process tolerance of 013 micrometers. That 
isit is necessary to create a low-reflection-parts mark with the processing 
machine of process tolerance higher double figures than a regular contractor's 
processing machine. Even if the mass production by this process tolerance high 
double figuresi.e.the accuracy of 0.1 micrometerconsiders the near future also 
technically and economicallyit is difficult. For this reasona pirated disk will be 
prevented during DVD standard continuation. That isone point of this invention is 
at the point of using the degree of measurement weight being higher than process 
tolerance several figures generally. 

[0060]In the case of CLVthe above thing uses that coordinates arrangement of 
the address of original recording differs as mentioned above. The result measured 
about the position of the address of actual CD is shown in drawing 19 . 
Generallydisk original recording has two kindswhat made rotate a motor and was 
recorded with several certain rotation ball constant angular velocity (CaV)and the 
thing which made rotate a disk and was recordedfixed linear velocity 
(CLV)i.e. Constant Linear Velocity. Since a logical address is arranged on a 
predetermined angle in the case of a CaV diskeven if the physical arrangement 
angle on a logical address and original recording creates original recording what 
timesit is completely the same. Howeverin order to control only linear velocity in 
the case of a CLV diskthe arrangement angle on the original recording of a logical 
address becomes random. Since linear velocity differs from a tracking pitch and 
the starting point delicately each time and this error is accumulated even if it 
records the completely same data with an original recording preparation device as 
shown in the arrangement measurement result of the logical address of actual CD 
of drawing 19 physical arrangement differs. In drawing 19 with a circle [ white ] 
shows the arrangement on the disk of each logical address of the original 
recording created to the 1st timeit creates to the 2nd time and the 3rd timeand a 
black dot and a triangle show arrangement of original recording, thus — whenever 
it creates original recording — physical arrangement of a logical address — things 



— things are understood. Drawing 17 is a comparison figure of the low-reflection- 
parts address table of a regular disk and the disk by which unjust reproduction was 
carried out. 

[0061]In the abovethe prevention method of the original recording level was 
described. When this is created [ the original recording of CLV record like CD or 
DVD ] using an original recording preparation device from the same logical dataas 
it shows drawing 19 in a regular disk and a pirated diskthe physical arrangement on 
the original recording of each pit differs for every original recording. Discernment 
of a regular disk and a pirated disk is performed paying attention to this point. The 
pirate edition prevention art of an original recording level can prevent the pirate 
edition of the logical level which copied only the data of the regular disk simply, 
howeverit is possible to create the original recording of the replica of the 
completely same physical shape as a regular disk by the pirate edition contractor 
who has more advanced art these days appearingand melting the PORIKA board of 
a regular disk. In this casethe pirate edition prevention method of an original 
recording level will be broken. In order to prevent production of this new pirated 
diskin this inventionthe pirate edition prevention method of the reflecting layer 
level which carries out marking to a reflection film was devised. 
[0062]In the method of this inventionwhen metaphor original recording removes 
some reflection films at a reflection film creation process as mentioned above for 
every one same disk fabricated but using original recordingmarking is created. 
Thereforethe position and shape of low-reflection-parts marking differ from each 
other for every disk. It is usually next to impossible at a process to delete a 
reflection film selectively correctly in submicron accuracy. Thereforesince 
reproducing the disk of this invention is not materialized economicallythe effect of 
copy protection is high. 

[0063]The detection flow chart figure of duplicate CD by a low-reflection-parts 
address table is shown in drawing 1 9 . With designs of the optical head of playback 
equipmenta circuitetc.although the time delays which detection of an optical mark 
takes are very fewthey change. This circuit delay time TD can be predicted at the 
design or mass production time. An optical mark measuresthe clock numberi.e.the 
timefrom a frame alignment signaland acquires position information. For this 
reasonunder the influence of this circuit delay timean error arises in the detected 
information of the position information on an optical mark. Thenit judges that even 
a regular disk is a pirated diskand trouble is given to a regular user. Thenthe 
device which reduces the influence of circuit delay time TD is expressed. Since 
the error of a number clock arises in the measured value of the position 
information on an optical mark by the crack attached after the purchase of a disk 
in order that a reproduction clock signal may break offas a measure about 
thisWhile recording the permissible error 866 and the number of times 867 of 
success of drawing 20 on a disk and accepting the permissible error of the 
measured value at the time of playback according to the actual conditionWhen the 
number of times 867 of success is reachedby permitting playback explains the 
device for which an owner of a copyright can control the tolerance level of the 



error by the crack of the surface of a disk at the time of shipment of a disk using 
drawing 19 . 

[0064]That isin drawing 19 a disk is played at Step 865a and the position 
information enciphered from the bar code Records Department or the pit Records 
Department of this invention comes to hand. Decoding or signature verification is 
performed at Step 865band the position information list of an optical mark is 
obtained at Step 865C. Nextwhen time delay TD of the regenerative circuit is 
contained in the circuit delay time storage parts store 608a of drawing 1 5 of 
playback equipmentfrom Step 865hTD is read and it progresses to Step 865x. 
When there is no TD in playback equipmentor when the conversion command is 
recorded on the diskit progresses to Step 865d and goes into the measurement 
routine of a standard time delay. When address Ns-1 is detectedthe starting 
position of the next address Ns is known. A frame alignment signal and a 
reproduction clock are counted and the optical mark of a standard is detected at 
Step 865f. Circuit delay time TD is measured and memorized at 865 g of steps. 
This operation is the same as the operation later mentioned using drawing 16 (7). 
The optical mark which is in the address Nm at Step 865x is measured. In 
SUTEBBU 865i865j865kand 865mthe position information on an optical mark is 
detected by clock resolution-of-the-identity ability like Steps 865d865y865fand 
865y. Nextit goes into the detection routine of a pirated disk at Step 865n. 
Firstcircuit delay time TD is amended. The permissible error 866i.e.ta and the 
number of times 867 of successwhich are recorded on the disk shown in drawing 
20 at Step 865p are readand the position information measured at 865 g of steps 
compares whether it has fitted in the range of the permissible error ta. It confirms 
whether if this result was O.K. at Step 865rthe compared number of marks 
reached the number of times of success at Step 865sif it is O.K.it distinguishes 
from a regular disk at Step 865uand playback is permitted. When the number of 
times of success is not reachedit still returns to Step 865z. In NOat Step 865rit 
confirms whether there is less number of times of erroneous detection than Na at 
Step 865fandonly in O.K.returns to Step 865s. When it is not O.K.at Step 865vit 
judges with an inaccurate disk and stops. 

[0065]Since circuit delay time TD of playback equipment is recorded in ROM of IC 
as mentioned abovethe position information on an optical mark is acquired more 
correctly. Since the judging standard of a pirated disk can be changed according to 
the actual condition to the crack attached to the disk after purchase by setting 
the number of times of success to the permissible error 866 for every software of 
a diskit is effective in the probability which carries out a regular disk in a 
misjudgment exception becoming low. 

[0066](D) Herethe above-mentioned principle of operation in the explanation about 
reading of the optical marking nonreflective part in the optical disc which pasted 
the disk of two sheets together describes focusing on the point of not having 
touched. 

[0067]That isin the resolutioni.e.DVD ****whose address number of a starting 
positionframe numberand clock number are 1t units like drawing 16 the optical 



mark of this invention can be correctly measured with resolution of 0.13 
micrometer with a common player. What applied how to read the address of the 
optical mark of drawing 16 t o the DVD standard is shown in drawing 20 and 
drawing; 21 . Since it is the same principle of operation as drawing 16 explanation of 
the signal (1) of drawing 20 and drawing 21 (2)(3)(4)and (5) is omitted. 
[0068]Herecorrespondence with drawing 16 which is a detecting position principle 
figure of the low reflection parts in the case of CDand drawing 20 in the case of 
DVD and drawing 21 is described. 

[0069] Drawing 16 (5) corresponds to drawing 20 (1) and drawing 21 (1). The 
reproduction clock signal of drawing 16 (6) corresponds to drawing 20 (5) and 
drawing; 28 (5). The address 603 of drawing 16 (7) corresponds to drawing 20 (2) 
and drawing 21 (2). 

[0070]F : rame SynC604 of drawing 16 (7) corresponds to drawing 20 (4) and drawing 
28 (4). The start clock number 605a of drawing 16 (8) corresponds to the 
reproduction channel clock number of drawing 20 (6). It replaced with the end 
clock number 606 of drawing 16 (7)and compression of data is measured using the 
marking length of 6 bits in drawing 20 (7) and drawing 21 (7). 

[0071]In CD and DVDdetecting operation is fundamentally the same so that it may 
illustratebut as shown in 603a as a difference in the 1st at the layer identifier of 
the 1-bit mark of drawing 20 (7)it differs in that that identifier which the number of 
low reflection parts is oneor is two-layer is contained. In the two-layer case of 
DVDa preventive effect increases as mentioned above, as the difference in the 
2nd — linear recording density — double [ near ] — since it is highl t of a 
reproduction clock becomes short with 0.13 micrometerthe detection power of 
position information goes up moreand a preventive effect is high. 
[0072]In the case of drawing 20 when a two-layer-type optical disc with a two- 
layer reflecting layer is usedthe signal of eyes is shown furtherand a signal (1) 
shows the state where the starting position of the optical mark of the 1st layer 
was detected. Drawing 21 shows the state of the signal of a two-layer eye. 
[0073]When reading a two-layer eyefrom the one-layer two-layer part changeover 
section 827 of drawing 1 5 a switching signal is sent to the focus control part 
828and a focus is switched to two-layer by the focal actuator 829 from one layer. 
By drawing 20's showing that it is an address (n)and counting the frame alignment 
signal of a signal (4) at a counter shows that it is in the frame 4. The PLL 
reproduction clock number of a signal (5) is knownand the optical marking position 
data of a signal (6) is obtained. An optical mark can be measured with resolution of 
0.13 micrometer with a common noncommercial DVD player using this position 
data. 

[0074](E) Nextexplain related matters to the pan of the optical disc which pasted 
the disk of two sheets together. 

[0075] Drawing 21 shows the address-position information on optical marking 
completed to the two-layer eye. As the process (b) of drawing 7 showedin order 
for a laser beam to make one layer and two-layer penetrate and to open it in the 
same holeit is carrying out the shape where the nonreflective part 815 made to 



the reflecting layer 802 of the 1st layer and the nonreflective part 826 made to 
the 2nd reflecting layer 825 are the same. The perspective view which expressed 
this state to drawing 33 shows. In this inventionafter pasting the transparent 
substrate 801 and the 2nd substrate 803 togetherlaser is made to penetrate and 
the same mark as two-layer is created. In this casesince it is random in that 
coordinates arrangement of a pit differs between one layer and two-layerand the 
physical relationship between one layer at the time of laminationand two-layerin 
one layer and twoHayera mark is formed in a respectively different bit sectionand 
completely different position information is acquired. These two position 
information is enciphered and a pirate edition prevention disk is created. When it is 
going to reproduce this disk unjustlyit is necessary to coincide a two-layer optical 
mark in the accuracy of about 013 micrometers respectively. Although it is 
impossible to coincide an optical mark and a pit and to reproduce them by an 
optical mark in the accuracy of 0.13 micrometeri.e.0.1 micrometeras mentioned 
above under the present circumstancesmass production technology which can 
carry out trimming of the one-layer disk in large quantities with the process 
tolerance of 0.1 micrometer in low cost may be realized in the future. Even in this 
casesince simultaneous trimming of the disk of two upper and lower sides is 
carried out in the case of the two-layer lamination disk 800it is necessary to 
double pit arrangement of two upper and lower sidesand an optical mark in the 
accuracy of several micrometers. Howeverit is next to impossible to paste 
together in this accuracy with the temperature coefficient of a PORIKA boardetc. 
For this reasonwhen the two-layer disk 800 is made to penetrate laser and an 
optical mark is createda pirate edition prevention mark with it is obtained. [ a 
remarkable duplicate and ] [ difficult ] For this reasonthe effect that a pirate 
edition preventive effect becomes high is acquired. 

[0076]The optical disc in which the pirate edition preventing process was 
performed as mentioned above is completed. In this casewhen a disk process and 
a laser cut process are inseparable like a single plate in the case of a pirate 
edition prevention useprocessing of the secret key of the encryption process 
which was united with the laser cut processand a code will be performed in a disk 
factory. That isthe single plate method needs to pass the secret key for codes 
which a software company has to a disk factoryand the confidentiality of a code 
falls substantially. On the other handlaser trimming can separate thoroughly [ a 
disk manufacturing process ] the method which carries out laser processing to the 
lamination disk which is one correspondence of this invention. Thereforelaser 
trimming and encryption work can be done also at the factory of a software maker. 
In order that it is not necessary to pass the secret key of the code which a 
software maker has in a disk factory and the secret key of a code may not come 
out to the exterior of a software makerthe confidentiality of a code improves 
substantially. 

[0077]D rawing 23 shows the block diagram of the laser recorder of this 
inventionand drawing 24 (1) shows the signal which coded RZ record of this 
invention. Drawing 25 shows the signal coded in the conventional bar code format. 



In this inventionas shown in drawing 24 (1)RZ record is used. When one unit time 
is divided into two or more time slotsfor examplethe 1st time slot 920a and the 
2nd time slot 921 and 3rd time-slot 922 gradeand data is "00"as it is shown in 
drawing 24 (Dthis to the h 1st time slot 920a. The signal 924a of time width 
narrower than the cycle T of a time sloti.e.the cycle of a channel clockis recorded. 
The pulse 924a narrower than the cycle T of a recording clock is outputted 
between t=T1 and t=T2. In this caseif generate a clock by the clock signal part 
913it is made to synchronize and it records by the rotation pulse of the rotation 
sensor 915a of the motor 915 as shown in drawing 24 (1)the influence of the 
rotation unevenness of a motor will be lost. In this wayas shown in drawing 24 
(2)on a disk923a which shows "00" is recorded into the 1st record section 925a 
among four record sectionsand a circular bar code like drawing 27 (1) is formed. 
[0078]Nextwhen data is "01 "as it is shown in drawing 24 (3)the pulse 924b is 
recorded on the 2nd time slot 921b between t=T2 and t=T3. In this wayas shown 
in drawing 24 (4) on a diskthe stripe 923b is formed in the 2nd record section 926b 
from the left. 

[0079]Nextwhen recording "10" or "11" datait records on the 3rd time slot 922a 
and the 4th time slot respectively. 

[0080]Here explains the NRZ record used by the conventional bar code record 
using d rawing 25 . The pulses 928a and 928b of the same width as the interval T of 
the time slot 920a are made in the case of NRZto outputas shown in drawing 25 
(1). When in the case of RZ only the pulse width of 1/nT has a pulse of the large 
width cf T required for a thing in the case of NRZ and T continues further by one 
pulse widthas shown in drawing 25 (3)2T2 times 3Tand the pulse of 3 time width 
are needed. In the case of laser trimming like this inventionsince it is necessary to 
change setting out into changing the trimming width of laserit is actually 
difficultand NRZ is not suitable. Like drawing 25 (2)the stripes 929a and 929b are 
most formed in eyes and the third record sections 925a and 927a from the leftand 
when it is data of "10"the stripe 929b of the width of 2T is formed in the 2nd and 
the 3rd record sections 926b and 927b from the left like drawing 25 (4). 
[0081 ]In the conventional NRZ recordas shown in drawing 25 (1) and (3)as for 
pulse widthit turns out are [ 1 ]tthat it is [ 2 ]Tand that it comes out and is not 
suitable for laser trimming of this invention for a certain reason. In the bar code 
formation by laser trimming of this inventionas shown in the figure of the 
experimental result of drawing 8 (a)it is formedbut it is difficult to change the line 
width of trimming for every diskand to control precisely. When carrying out 
trimming of the reflection film of a diskit is because the line width of trimming is 
changed by the output change of a pulse laserand change of the thickness of a 
reflection filmand construction materialthe heat conductivity of a substrate and 
thickness. Nextestablishing the slot from which a line width differs on the same 
disk complicates a recorder. For examplein the NRZ record used by the 
commodity bar code as shown in drawing 25 (1) and (2)it is necessary to double 
the line width of trimming with the cycle of 1t of a clockor 2T and 
3Ti.e.nTcorrectly. Especially the thing for which the line width of 2T and 3T 



various sorts is changed for every barand is recorded is difficult. Since it is 
difficult to record correctly the line width which is applied to the laser bar code of 
this invention since the format of the bar code for the conventional goods is NRZ 
and from which it is not rich and 2T and 3T differ on the same diskthe yield falls. 
Nextsince the width of laser trimming is changedit cannot stabilize and record. For 
this reasona recovery becomes difficult. Even if it changes the trimming width of 
laser first by carrying out RZ record like this inventionit is effective in a digital 
recording stabilizing and being possible. Nextin RZ recordsince a line width 
requires only one kind and it is not necessary to modulate laser powerit is 
effective in the composition of a recorder becoming easy. 

[0082]In the case of the laser bar code for the disks of this inventionit is effective 
in being stabilized and a digital recording being possible by combining RZ record as 
mentioned above. 

[0083]Nextworking example which carried out phase encoding (carrying out 
abbreviated PE) abnormal conditions with RZ record is shown in drawing 26 . 
Drawing 26 shows the signal at the time of carrying out PE abnormal conditions of 
the RZ record of drawing 24 and stripe arrangement. Firstbetween the two time 
slots 920a and 921awhen recording the data of "0"when data is "1"a signal is 
recorded on the left slot 920a like drawing 26 (3) at the right slot 921b. As it is 
indicated as (2) of drawing 26 on a disk (4)in the case of the data of "0"the left 
record section 925a and the data of "1" are recorded on the right record section 
926b as the stripes 923a and 923b. In the case of the data of "010"as shown in 
drawing 26 (5)the pulse 924C In this wayleft jam "0"The pulse 924d is outputted 
to right jam "1"the pulse 924e is outputted to the time slot of left jam"0"and 
trimming of the stripe is carried out to the position of the leftthe rightand the left 
by laser on a disk. The signal which modulated the data of "010" is shown in 
drawing 26 (5). A signal certainly exists in each channel bit so that it may turn out 
that this is seen. That issignal density is always constant and DC-free. Thussince 
PE abnormal conditions are DC-freeeven if they detect pulse edge at the time of 
reproductionthey are strong to change of a low-frequency component. Thereforeit 
is effective in the demodulator circuit of the disk reproduction device at the time 
of reproduction becoming easy. Since every channel clock 2T certainly has the 
one signal 923even if it does not use PLL for itit is effective in the synchronous 
clock of a channel clock being renewable. 

[0084]In this waya circular bar code as shown in (1) of drawing 27 is recorded on a 
disk. As shown in (2)when the record data of (4) of drawing 27 "01000" is 
recordedin the PE-RZ abnormal conditions of this examplethe bar code 923a of 
the same pattern as the record signal of (3) is recorded. If this bar code is 
reproduced by the optical pickup of playback equipmentas working example 1 
explainedthe reflection signal of a part of pit modulating signal will be lost by the 
reflecting layer missing part of a bar coatand a waveform like the regenerative 
signal of (5) will be outputted. By letting the secondary LPF filter [ 3rd ] 943 that 
shows drawing 35 (a) this signal passthe wave-like signal after filtering of (6) is 
acquired. The regenerative data "01000" of (7) gets over by slicing this signal with 



a level slicer. 

[0085]Nowif the feature of the optical disc of this invention is described againas 
drawing 10 (a) and (b) explainedwhen laser-trimming record is carried out to the 
disk of a single platea protective layer will be destroyed like drawing 10 (a). 
Thereforeit is necessary to form a protective layer again after trimming at a 
factory. Thereforebar code record can be carried out in neither a software 
company nor a store. For this reasonSUBJECT that a use is limited greatly is 
expected. 

[0086]It checked that the protective layer 804 almost remained as it is shown in 
drawing 10 (b)when this invention carries out laser trimming to the lamination disk 
which pasted the disk of the transparent substrate of two sheets together on the 
other hand by experimenting and observing with 800 times as many optical 
microscopes. It also checked that after the environmental test of 85 temperature 
and 95% of humidity did not have change in the reflection film of a trimming part 
for 96 hours. Thussince it is not necessary to reattach a protective layer at a 
factory by applying laser trimming of this invention to a lamination disk like 
DVDthere is a big effect that the trimming record of the bar code can be carried 
out in a software company or a storefor exampleexcept a pressing plant. In this 
casewhen it becomes unnecessary for the information on the secret key of the 
code of a software company to take out to external and it records security 
informationfor examplethe serial number for anti-copyingon a bar codesecurity 
improves greatly. Since it is separable with the pit signal of DVD by setting a 
trimming line width or more to 14Ti.e.1.82 micronsin the case of DVD so that it 
may state laterit can superimpose and record on the pit recording area of DVD. 
Thusa lamination [ which has the effect that secondary record can be carried 
outafte' factory shipments ] type optical disc is realized by pasting together like 
DVD and applying the trimming method and abnormal-conditions record method of 
this invention to a disk. 

[0087]When trimming is especially carried out to a lamination type double-sided 
optical disclaser penetrates simultaneously the reflection film of two sheets of 
each field. For this reasonsince a bar code can be formed in both sides at 
oncethere is an effect on media manufacture that both sides are recordable at 1 
time of a process. In this casein the playback equipment sidesince the bar code 
signal of an opposite direction is reproducedthe method of identifying a rear face 
is called forbut a rear face describes in detail later. 

[0088]Operation of the record circuit of the laser trimming of drawing 23 is 
explained first. The ID number and input data which were published from the serial 
number generating part 908 are compounded within the input part 909accept 
necessity with the code encoder 830and are signed or enciphered by the RSa 
function etc.and error-correction-codeHzing and interleave are applied by ECC 
encoder 927. 

[0089]The phase encoding (PE)-RZ abnormal conditions described later are 
performed by the RZ modulation part 910. In the clock signal generating part 
913the modulation clock in this case is made synchronizing with the rotation pulse 



from the motor 915 or the rotation sensor 915a. 

[0090]As for RZ modulating signala trigger pulse is created by the laser emission 
circuit 91 1 1t is inputted into the laser 912such as YaG established by the laser 
power source circuit 929pulse form laser emits lightit pastes together by the 
condensing part 914image formation is carried out on the reflection film 802 of the 
disk 800and a reflection film is removed by barcode form. Error correcting system 
is described in detail later. A cipher system signs public key encryption like 
drawing 18 with the secret key in which a software company has a serial number. 
In this casesince anythings other than a software company have a secret key and 
a new serial number cannot be signedthere is a big effect that issue of the serial 
number of illegal contractors other than a software company can be prevented. In 
this casesince a public key is reverse-undecipherable as mentioned abovethe 
degree of safe is high. For this reasonforgery is preventedeven if a public key is 
recorded on a disk and it transmits it to a playback machine side. 
[0091]The condensing part of a recorder is described in detail here. As shown in 
drawing; 28 (a)entering light is carried out to the condensing part 914it is 
considered as a parallel beam with the collimator 916only one way of the 
circumferencial direction of an optical disc converges with the cylindrical lens 
917and the light from the laser 912 turns into light of long stripe shape radially. It 
cuts wi th the mask 918and with the focusing lens 919image formation of this light 
is carried out on the reflection film 802 of an optical discand it is removed to 
stripe shape. In this casein drawing 28 the mask 918 has restricted four directions. 
Howeverwhat is necessary is just to restrict the one direction of the inner 
circumference side of the longitudinal direction of a stripe in practice. In this waya 
stripe is formed like drawing 28 (b). In PE abnormal conditionsthree sorts1T2Tand 
3Twill existif this interval shiftsa jitter will occurand an error rate will go up the 
interval of a stripe. Since it is made to synchronize with the rotation pulse of 915 
of a motor in this inventionthe clock generation part 913 generates a modulation 
clockand sends to the modulation part 918and the stripe 923 is recorded on an 
exact position according to rotation915 [800 ]i.e.the daystarof a motorit is 
effective in a jitter being reduced. As shown in (1) of drawing 3t he scanning means 
950 of laser can be formedcontinuous wave laser can be scanned radiallyand a bar 
code can also be formed. 

[0092]Herethe feature of a format is described. As shown in drawing 30 in the case 
of the DVD diskall the data is recorded by CLV. 

[0093]Howeverthe stripe 923 of this invention is superimposed on the prepit signal 
of the lead-in groove data area where the address by which CLV record was 
carried out was recordedand is recorded by CaV. That isit is overwrite. ThusCLV 
data is a pit pattern of original recordingand CaV data is recorded by the missing 
part of the reflection film by laser. Among 1T2Tand 3T of the stripe of barcode 
formsince it is overwritethe pit is recorded. Since the tracking of an optical head 
becomes possible and Tmax or Tmin of information of a pit can be detected using 
the information on this pitthis signal is detected and the rotational speed control 
of a motor is applied. In order to detect Tminas shown in drawing 30 if the trimming 



width t of the stripe 923a and the relation of the clock T of a pit (pit) are t>14T 
(pit)the above-mentioned effect will come out of them. Since it will become the 
same pulse width if t is shorter than 14T and cannot discriminateit becomes 
impossible to get over. Since the length of the address area 944 has established 
one or more pit information as shown in drawing 32 in order to read the address 
information of a pit in the same radius position as a stripeaddress information is 
obtained and it is effective in a track jump becoming possible. Since substantial 
reflectance only falls 6 db by setting to 50% or less of T(S) <T (NS)the ratioi.e.the 
duty ratioof a stripe and a non-stripeas shown in drawing 36 it is effective in the 
focus cf an optical head stabilizing and starting. By existence of a stripealthough 
there is also a model which cannot carry out tracking control depending on a 
playerThe stripe 923 which is CaV data carries out CaV rotationapplying a roll 
control using the rotation pulse from the Hall device of the motor 17etc.and is 
effective in being renewable by an optical pickup. 

[0094]In this casethe flow chart of operation procedures in case the pit data of an 
optical track are not reproduced normally in a stripe region is shown in drawing 31 . 
If a disk is inserted at Step 930aan optical head will be first moved to an inner 
periphery at Step 930b. Thenthe field of the stripe 923 of drawing 30 is arrived at. 
[0095]Herethe pit data of the stripe region 923 can reproduce no pits normally. 
Thereforein the case of CLVphase rotation control currently performed cannot be 
performed. At Step 930Crotational speed control is applied by measuring the 
rotation sensor of the Hall device of a motorT (MAX) or T (MIN) of a pit signaland 
frequency. At Step 930iwhen there is no stripeit jumps to Step 930f. If a bar code 
is reproduced at Step 930d and reproduction of a bar code is completed at Step 
930e when there is a stripean optical head will be moved to a peripheral part 
without a stripe at Step 930f. Since this field does not have a stripea pit is 
reproduced thoroughly and a focus and a tracking servo start normally. Since the 
signal of a pit is renewablethe usual rotation phase control can be performed and 
it becomes CLV rotation. For this reasona pit signal is normally reproduced at 
Step 930h. 

[0096]Thusby changing two roll controlsrotational speed control and the rotation 
phase control by a pit signalit is effective in 2 kind data in which the data of the 
stripe of a bar code differs from the data by which pit record was carried out 
being renewable. In this caseas a means to changesince a stripe is in a most- 
inner-circumference parta roll control can be certainly changed by changing by 
measuring the radius position of an optical head with the stopper of an optical 
heador the address of a pit signal. 

[0097]Herethe direction which realizes angle-of-rotation control is described using 
drawing: 41 drawing 42 and drawing 43 . Drawing 41 shows the block diagram in the 
case of detecting Tmax of a pit signal and applying angle-of-rotation control. After 
corrugating of the signal from an optical head is carried outit has a pulse interval 
of a pit signal measured by the edge interval measurement means 953. Since the 
reference-value information tO on pulse width smaller than a bar code signal is 
generated in size from the reference-value generating means 956SynC signal of 



tOThey are compared by the comparison means 954it is smaller than the reference 
value Tsand only when larger than Tmax in a memory meansthis information and 
the pulse width TR of a regenerative signal send TR to the memory means 955and 
set to Tmax. On the basis of this Tmaxthe controller 957 controls the motor drive 
circuit 958and can perform rotational speed control of the motor on the basis of 
Tmax. In the case of this inventionas shown in drawing 9 (a)many pulses of the 
cycle of 3 to 10 microseconds occur with a bar code stripe. In the case of DVDa 
SynC pulse is 14Ti.e.1.82 micrometers. On the other handa bar code stripe is 15 
micrometers. In Tmax controla bar code pulse longer than a SynC pulse will be 
judged to be Tmaxand erroneous detection will be carried out. As shown in Fig. 
41 also while the rotational speed control of normal revolving speed reproduces a 
bar code stripe regionas compared with the reference value tOthere is an effect 
which becomes possible by removing a larger signal than a reference value. In this 
caseas shown in drawing 30 it is set as t>tO>14T. 

[0098]Nextthe rotational-speed-control method of Tmin method detection is 
described using drawing 42 . If in Tmin of drawing 42 t he pulse information TR from 
the edge interval detecting means 953 is compared with Tmin in the memory 
means 955a in the comparison means 954a and TRCTmin becomesa strobe pulse 
will occur and Tmin in a memory will replace. 

[0099]In this caseon the other hand3-10 micrometers of Tmin(s) of a bar code 
pulse are 05-0.8 micrometer as mentioned above. Thereforesince a bar code pulse 
is certainly larger than Tmin even if it reproduces a bar code fieldthe conditions of 
TR<Tm n are not fulfilled. Thereforeit is effective in the ability to apply the 
rotational speed control by Tmin stably simultaneouslyreproducing a bar code by 
combining the rotational speed control and the bar code reading means 959 of a 
method of Tmin. In this casethere is an effect which can restore to a bar code by 
obtaining the reference clock of a recovery of the bar code reading means 959 
with the oscillator clock 956 synchronizing with rotation while detecting an edge 
interval 

[0100]Mexthow to switch rotation phase control mode and rotational-speed- 
control mode with the mode switch 963 using Fig. 43 is described. 
[0101]The mode switch 963 is switched to a at the same time it moves an optical 
head to an inner periphery firstas Steps 930b and 930C of drawing 31 explained. In 
this casewhen the radius position of an optical head moved by the transportation 
device 964 detects having come to inner circumference by pickup (PU) position 
sensing device 962 gradethe mode switch 963 may be switched to a. 
[0102]Nextoperation when it goes into rotational-speed-control mode is explained. 
The 2nd frequency comparator 967 compares the frequency of the 2nd oscillator 
968 of motor revolving frequency fm from a motorand f2an error signal is sent to 
the motor drive circuit 958and rotational speed control is carried out by controlling 
the motor 969. In this casesince CaV rotation is carried outa bar code stripe is 
renewable. If reproduction of a bar code is completed as shown in Step 930e of 
drawing 31 while moving a head to a peripheral part by the transportation device 
964the mode switch 963 is switched to the rotation phase control mode of b with 



the signal from PU position sensing device 962 grade. 

[0103]In rotation phase control modeit kicks in PLL control by the clock extracting 
means 960 from an optical head to a pit signal. The 1st frequency comparator 965 
compares the comparison of frequency with the frequency f1 of the 1st oscillator 
966and the frequency fS of a reproduction synchronizing signaland a difference 
signal is sent to the motor drive circuit 958. This goes into rotation phase control 
mode. The data in sync with the synchronized signal of f1 is reproduced for the 
phase control of PLL by a pit signal. Without changing rotation phase control and 
rotational speed control like the method of Fig. 43When an optical head is moved 
to a bar code stripe region by rotation phase controlsince phase control is 
impossible with a stripea motor hangs upor an error occursa motor stopsand a 
trouble arises. It is stabilized and not only can reproduce a bar codebut by 
changing rotation modethere is a big effect that an above-mentioned rotation 
trouble is avoidable. 

[0104]Since the minimum interval of an emitted pulse is 1t in the case of the 
method of drawing 28 when frequency of laser is set to fLthe laser of the 
luminescence frequency of fC=1/fL is needed, in this casefor 1 second — fL/2 — 
it is recordable. Howeverwhen the optical deflector 931 is used like drawing 
30since it becomes good at 2 tluminescence frequency may be set to fL=1 / 2 
tand the laser of half frequency may be sufficient as the minimum interval of an 
emitted pulse. Thereforewhen the laser of the same frequency is usedsince fL 
book and record can be carried out between double numbersi.e.1 secondif the 
optical deflector 931 is usedit is effective in the ability to improve the baton of 
production twice. 

[0105]Operation of the device (it is called "switch record") of the twice as many 
baton using the optical deflector 931 as this is explained focusing on a different 
portion from drawing 28 using drawing 29 . 

[0106]Of the optical deflectors 931 such as aOa beam is switched to the sub beam 
946when the deflected signal switched to the main beam 945 and the sub beam 
946 is ONand it passes along the subslit 932band the substripe 934 is formed. 
That isthe usual stripe 933 is formed at the time of "0." Only when recording the 
data of "1"a deflected signal turns on like drawing 29 (b)it changes to the sub 
beam 946 and a stripe is recorded on the position of the substripe 934 by the 
optical deflector 931. in this way — a disk — a top — **** — ( — b — ) — being 
shown — as — " — zero — " — a stripe — 933 — a — 933 — b — " — one — 
" a stripe — 934 — a — forming — having . In this casesince every 2t may be 
sufficient as the emitted pulse of lasercompared with the case of drawing 28 the 
laser of half frequency may be sufficient as it. That issince a stripe can be formed 
with a twice as many clock as this when the pulse laser of the frequency same as 
mentioned above is usedit is effective in productivity doubling. 
[0107]Herea format suitable for the switch record explained by drawing 29 using 
the data configuration of the synchronous code of drawing 34 is described. 
[0108]The fixed pattern of drawing 34 (a) is "01000110." Usuallyalthough a number 
with 0 and 1 of "010001 1 1 " etc. is commonit is being dared to use this data 



configuration in this invention. [ same ] This Reason is explained. In order to carry 
out switch record of drawing 29 in no signalsan one or more piece pulse must go 
into 1 t first. As shown in drawing 33 (a)switch record is possible for a data area 
because of PE-RZ record. Howeversince the synchronous code of drawing 34 (a) 
arranges an irregular channel bitby the usual method2 KAPARUSU may exist in 1 t 
and it c annot perform switch record of this invention in this case. In this 
inventionas shown in drawing 37 010001 1 0is used. Thereforein T1one right pulse 
and T2 will make zero pulseand it will become one right pulse in T3and will become 
one left pulse in T4and a pulse will not be two pieces by each time slot. 
Thereforeswitch record is attained by adoption of the synchronous code of this 
inventionand it is effective in the ability to improve a production rate twice. 
[0109]Nextplayback equipment is described. Drawing 15 is a block diagram of the 
playback equipment explained above. It extracts to a recovery and explains again. 
As for the signal output of a stripethe high frequency component by a pit is first 
removed by LPF943. In the case of DVDa T= 0.13-micrometer signal [ a maximum 
of 14-T ] may be reproduced. In this caseby the secondary CHIEBIHOFU form low 
pass filter [ 3rd ] shown in drawing 35 (a)it checked in the experiment that it was 
separable. That isif secondary more than LPF is useda pit signal and a bar code 
signal can be separatedand it is effective in being stabilized and being able to 
reproduce a bar code. The simulation waveforms of the worst case are shown in 
drawing; 35 (b). 

[01 10]Thussince a pit regenerative signal is removed mostly and a stripe 
regenerative signal can be outputted by using the secondary LPF943 or moreit is 
effective in the ability to restore to a stripe signal certainly. 
[01 1 1]Nextit returns to drawing 15 and digital data gets over in the PE-RZ 
recovery 942 in this way. The error correction of this data is carried out in ECC 
decoders 928. In the DEINTA reeve part 928ainterleave is canceledit turns to RS 
decoder 928band the error correction of the operation of a Reed Solomon code is 
made and carried out. In this inventionas shown in the data configuration of 
drawing; 33 (a)when interleave and reed-solomon error correction codeHzation are 
recordsas it is shown in drawing l it is made using ECC encoder 927. Thereforeby 
taking this data configurationas shown in drawing 33 (b)only the error of one sheet 
is generated in a sheet the 7th power of the disk 10. In order to make data length 
of Code smallby having attached 1Sync Code for every four synchronous codesit 
becomes one fourth of the kinds of SynC Codeandas for this data 
configurationefficiency increases. Herethe scalability of a data configuration is 
described using drawing 33 . In this inventionas shown in the example of drawing 34 
(C)storage capacity can be arbitrarily fluctuated per 16b in the range of 12b to 
188b. As shown in drawing 33 (C)it can change from n= 1 to n= 12. For exampleas 
shown in drawing 33 (b)at the time of n= lit is set to the ECC line 952abCand d 
next only by [ of the data line 951abCand d ] there being four lines. 951 d is set to 
4b of EDC. And as for all the data lines from 951 e to 951zthe operation of an error 
correction code is performed as a thing containing 0. Encoding of such ECC is 
made with ECC encoder 927 of the recorder of drawing l and is recorded on a disk 



as a bar code. In the case of n= 1the data of 12b can record on the angle of 51 
degrees on a disk. In the case of n= 2the data of 18b is recordable similarlyand 
when it is n= 12the data of 271b can record on the angle range of 336 degrees of 
a disk. 

[01 1 2]In the case of this inventionthis scalability is meaningful. In the case of laser 
[g rimmingproduction tact becomes important. In order to carry out 1 1 trimmingin 
a low-speed deviceit needs for recording thousands of [ of maximum capacity ] 10 
seconds or more. Since the production tact of a disk is 4 secondsthe baton of 
production will fall. On the other handa Disk ID number may serve as a subject and 
about 10b may be sufficient as the use of this invention at the beginning. Since 
the floor to floor time of do [ 10b writing / 271b record of] of laser increases by 6 
timesa production cost goes up. A production cost and time are reduced by using 
the scalability method of this invention. 

[01 13]In the case of n= 1 shown in the 33rd (b) in the inside of ECC decoders 928 
in the playback equipment side shown in drawing 15 It is effective in the ability to 
carry out the error correction of the data of 12b to 271b in the same program by 
considering that the data of 0 is altogether contained from the data line 951 e to 
951 zand doing the error correction operation of ECC. 

[01 14]As shown in drawing 36 the width of the pulse by a stripe is for about 1/2 by 
the case of 1 t. Thereforesince there is 3Tif it averages1/3 or less will be the ratio 
of a stripe. It is effective in becoming 2/3i.e.about 50%by the disk of 70% of 
standard reflectanceand being able to play a general ROM disk player by this. 
[01 15]Mexta reproduction procedure is explained using the flow chart of drawing 
38. If a disk is inserted firstTOC (Control Data) will be played at Step 940a. It 
understands whether the stripe is recorded or not when CDC is playedsince the 
stripe existence identifier 937 is recorded on TOC of TOC area 936 by the optical 
disc of this invention by the pit signal as shown in drawing 30 . When a stripe 
existence identifier is 0 at Step 940bit progresses to Step 940fand rotation phase 
control is performedand the usual CLV reproduction is performed. When the 
existence identifier 937 is 1 at Step 940bit is shown whether the stripe is 
recorded on the field contrary to a reproduction sidei.e.a rear faceat Step 940h. It 
confirms whether there is the rear-face existence identifier 948if it is a rear faceit 
progresses to Step 947iand the recording surface of the rear face of an optical 
disc is played. When a rear face is automatically unreproduciblerear-face 
reproduction instruction is outputted and displayed. When it turns out that the 
stripe is; recorded on the field under reproduction at Step 940hit progresses to 
Step 940C and a head is further moved to the stripe region 923 of an inner 
peripheryat Step 940dit changes to rotational speed controlCaV rotation is carried 
outand the stripe 923 is reproduced. If it is completion at Step 940eat Step 940fit 
changes to rotation phase control againCLV reproduction is carried outan optical 
head is moved to a peripheral partand the data of a pit signal is reproduced. 
[01 16]Thusby recording the stripe existence identifier 937 on pit regionssuch as 
TOCit is effective in a stripe being certainly renewable. When it is a disk with 
which the stripe existence identifier 937 is not definedsince tracking does not 



start in a stripe regiondistinction with a stripe and a crack takes time. Thereforein 
order to have to check at the step of being in inner circumference further about 
whether there is any stripe really in order to certainly read a stripe and to goeven 
when there is no stripewhether build up time's being excessive and the problem of 
keeping once occur. Since it turns out that the stripe is recorded on the rear face 
since there is the stripe rear-face existence identifier 948when it is a both-sides 
type DVD optical diskit is effective in the stripe of a bar code being certainly 
renewable. Since the stripe of this invention penetrates the reflection film of both 
double-sided disksit can be read also from a rear face. The stripe rear-face 
existence identifier 948 is seenand it can reproduce also from a rear face by using 
numerals reverse at the time of stripe reproductionand reproducing. In this 
inventionas shown in drawing 34 (a)the synchronous code is using 010001 10. 
Thereforesince the synchronous code of "01 100010" is detectable if it reproduces 
from a rear faceit is detectable to reproduce the bar code from a rear face. At this 
timethe demodulation section 942 is effective in the bar code penetrated even if it 
played the double-sided disk from the rear face being normally renewable by 
restoring to numerals conversely in the playback equipment of drawing 15 . As 
shown in drawing 30 a postscript stripe data existence identifier and stripe storage 
capacity are recorded on TOC. Thereforewhen the stripe 923 of the 1st trimming 
is already recorded like drawing 30 it can calculate which capacity can record the 
stripe 938 of the trimming which is the 2nd time. Thereforesince which is 
recordable can distinguish when the recorder of drawing 1 carries out 2nd 
trimming with TOC datait can prevent recording not less than 360 degrees too 
muchand destroying the stripe of the 1 st trimming. Destroying front trimming data 
is prevented by forming the blank part 949 of one or more pit signals between the 
stripe 923 of the 1st trimmingand the stripe 938 of the 2nd trimmingas shown in 
drawing 30 . 

[0117]Since the number-ofHimes identifier 947 of trimming is recorded on the 
synchronous code part as shown in drawing 34 (b)it is effective in the data of the 
stripe of the 1st trimming and the stripe of the 2nd trimming being discriminable. If 
this identifier does not existthe 1st stripe 923 of drawing 30 and the 2nd stripe 
938 can be distinguished. 

[01 18]Nextanother stripe regeneration method is described. When smallthe 
dutyi.e.the area ratioof a stripeas it is shown in drawing 32 abbreviated ** tracking 
starts in a stripe region. Thenthe address of the address area 944 on the same 
radius is renewable. Thensince an address is renewableit is effective in the build 
up time after inserting a disk becoming earlywithout changing an optical head 
positionwhile playing a stripe. In this casewhat is necessary is just to provide an 
address areai.e.a field without a stripeon an one or more frame same radius 
continuously as mentioned above. This step is explained using drawing 40 . A disk is 
inserted first and an optical head is moved to an inner periphery at Step 947a. 
Angle-of-rotation control (CAV) is performed at Step 947band an address is 
reproduced. At Step 947cwhen address reproduction is not possibleit progresses 
to Step 947iand an optical head is sent to inner circumferenceand a stripe is 



reproduced. When address reproduction is possibleit progresses to Step 947e and 
an optical head is radially moved to the address area where a stripe exists based 
on an address. A stripe is reproduced at Step 947fif it completes at 947 g of 
stepsat Step 947hit will change to rotation phase controlan optical head will be 
moved to a peripheral partand a pit signal will be reproduced. If not possiblea 
stripe will be reproduced by CaV control at Step 947CIf a servo is possiblewill 
progress to Step 947dand the address of the address area 944 is reproduced by 
CLV controlAn address is reproduced at Step 947dbased on an addresstracking of 
the optical head is carried out to the address of a radius with a stripe at Step 
947ea s :ripe is reproduced at Step 947fand if it is completion at 947 g of stepspit 
data are reproduced by CLV control at Step 947h. 

[01 19]In order to carry out pirate board preventionthe first portion explained how 
to record an optical markbut the tracking of a stripe region is disturbed by the 
stripe and it becomes difficult to measure the address clock position of a 
predetermined optical mark correctly. Thereforeby forming the optical mark 941 in 
the pit region 941a of radius position where the stripe region 923a is anotheras 
shown in drawing 39t he position of the optical mark 941 can be measured per 
clockas it is stabilized and drawing 20 (5) showed. For this reasonit is effective in 
being stabilized more and being able to perform distinction of a pirate board. As 
shown in drawing 39 in this caseat the same time as it does not increase an error 
by providing the optical mark of the pinhole which destroys only a number trackit 
is effective in pirate board prevention being realized within the limits of the 
present standard. 

[01 20]It is the disk provided with the structure where the reflection film was 
sandwiched directly or indirectly by two members which consist of materials which 
do not disappear with the laser of this inventionAlthough above-mentioned working 
example explained the case where it used for secondary record like a bar codeor 
pirate edition prevention arteven if it applies an optical discwherein marking is 
performed to the reflection film by laser to the art of not only this but othersit is 
easy to be natural [ an optical disc ]. Although this optical disc of this invention 
explained the disk which provided the glue line in between and pasted two 
substrates together in above-mentioned working exampleWhat is necessary is just 
the structure where the reflection film was sandwiched directly or indirectly by 
two members which there may not be not only this but any glue lineor other 
members like a protective layer may existand consist of materials which do not 
disappear with laser in short. Although this optical disc of this invention explained 
the case where a substrate was usedin above-mentioned working example as what 
is pasted togethernot only this but protective layers etc. may be other 
membersand it should just be a member which consists of material which does not 
disappear with laser in short again. 

[01 21] Although the first portion explained working exampleusing PWM modulation 
as a modulation methodeven if it uses for working example of the first portion 
combining the PE-RZ abnormal conditions which ********(ed) in the second 
halfthe same effect is acquiredbut it omits in the text. 



[0122]Nextthe watermark of copyright protection is targeted and a demodulation 
section is explained in detail. Drawing 51 is a block diagram showing the whole 
system of this invention. 

[0123]The procedure from contents to disk preparation is described using the 
block diagram of the disk manufacture department 19 of drawing 52 . In the disk 
manufacture department 19firstwith MPEG encoder 4variable length coding of the 
original contents 3such as a movieis blocked and carried outand they serve as 
compression video signalssuch as MPEG by which graphical data compression was 
carried out. This signal applies scramble with the code encoder 14 using the 
business-use encryption key 20. This compression video signal by which scramble 
was carried out is recorded as a pit-like signal on the original recording 6 by the 
original recording creation machine 5. A lot of disc substrates 8 on which the pit 
was recorded by this original recording 6 and making machine 7 are 
manufacturedand reflection filmssuch as aluminumare formed by the reflecting 
layer molding machine 15. The two substrates 8 and 8a are pasted togetherit 
pastes together by the opportunity 9and the lamination disk 10 is completed. 
[0124]Before starting explanation of a systemoperation of the level slice of BCA is 
explained in detail. 

[0125]As shown in (1) of drawing 57 at BCAby the pulse laser 808trimming of the 
aluminum reflection film 809 is carried out to the two-sheet lamination type disk 
800and the low reflection parts 810 of stripe shape are recorded on it based on 
PE modulating signal. As shown in drawing 57 (2)the stripe of BCA is formed on a 
diskand if this stripe is played by the usual optical headsince a reflection signal is 
lostthe lack signal sections 810a810band 810c which lacked the modulating signal 
intermittently as shown in drawing 57 (3) will generate the BCA section. The 
modulating signal of eight to 16 abnormal conditions of a pit is sliced with the 1st 
slice level 915and a main signal restores to it. On the other handsince the signal 
level is lowthe lack signal section 810a is easily sliceable with the 2nd slice level 
916. As shown in the record reproduction wave form chart of drawing 53t he 
formed bar codes 923a and 923bBy carrying out a level slice with the 2nd slice 
level 916 by the usual optical pickupas shown in drawing 58 (5). It is refreshableas 
shown in drawing 58 (6)with an LPF filterwhen the pit signal of high frequency 
slices a repressed signal with the 2nd slice levela binary-ized signal is acquiredthe 
PE-RZ recovery of this signal is carried outand a digital signal is outputted as 
shown in (7). 

[0126]Demodulation operation is explained using drawing 54 . Firstthe transparent 
substrate is pasted together so that two sheets and the recording layer 801a may 
come to insideand the disk 801 with BCA may be two-layer [ of the case where 
the number of the recording layers 801a is oneand the recording layers 801a and 
801b ]. The BCA flag 922 which shows whether BCA is recorded on CDC of the 
recording layer 801a of the 1st layer near the optical head 6 in the two-layer case 
is recorded. Since the 2nd layer of BCA is recorded on 801bthe optical head 6 is 
moved to the radius position of CDC 924 which doubles a focus with the 1st layer 
recording layer 801a firstand is in the most inner circumference of the 2nd record 



section 919. since CDC is main information — EFM or 8-15 — or it becomes 
irregular eight to 16 times. Only when the BCA flag 922 in this CDC is Tby one 
layer and the two-layer part changeover section 827a focus is doubled with the 
2nd recording layer 801 band BCA is reproduced. It will be changed into a digital 
signal if it slices with the 1st general slice level 915 as showr^in drawing 57 (3) 
with the level slicer 590. In the 1st demodulation sectionit restores to this signal 
with the demodulator of the EFM925 or 8 -15 abnormal conditions 926 or the 8 - 
16 abnormal conditions 92an error correction is carried out by ECC decoders 
36and main information is outputted. CDC in this main information is 
reproducedand only when the BCA flag 922 is lit goes BCA to reading. When the 
BCA flag 922 is 1CPU923 takes out directions to one layer and the two-layer part 
changeover section 827drives the focus part 828and changes a focus from the 
recording layer 801a of the 1st layer to the recording layer 801b of the 2nd layer. 
Simultaneouslythe case of the radius position of 920 of the 2nd record sectioni.e.a 
DVD standardmoves the optical head 6 for BCA currently recorded among 22.3 to 
23.5 mm by the side of the inner circumference of CDCand reads BCA. In a BCA 
fieldthe signal with which the envelope as shown in drawing 57 (3) was selectively 
missing is reproduced. By setting up the 2nd slice level 916 of light volume lower 
than the 1st slice level 915 in the 2nd level slicer 929the reflection part missing 
part of BCA is detectableand a digital signal is outputted. In the 2nd demodulation 
section 930the PE-RZ recovery of this signal is carried outand the BCA data 
which is auxiliary information is outputted by carrying out ECC decoding in 930 d 
of ECC decoders. Thusrecovery reproduction of auxiliary informationi.e.the BCA 
datais carried out with the 1st demodulator 928 of 8 -16 abnormal conditions by 
the 2nd demodulation section 930 of PE-RZ abnormal conditions of main 
information. 

[0127]The working dimension accuracy of the slit of the low reflection parts 810 is 
shown in the regenerative waveform before filter 943 passage of a low passand 
(2)and the simulation waveform after filtering is shown in drawing 36 (1) at drawing 
35 (b). It is difficult for the width of a slit to use 5-15 micrometers or less. Record 
data will be destroyed if it does not record on inner circumference from 23.5 mm. 
Recording cycle =30micrometer of the case shortest of this to DVDa maximum 
radius = the maximum capacity after a format is limited to 188 or less bytes from 
23.5-mm restriction. 

[0128]Herethe operation of the setting method of the 2nd slice level 916 and the 
2nd level slicing part 929 described using drawing 59 is explained in detail and 
concretely. 

[0129]The detailed Drawings of only the 2nd level slicing part 929 are shown in 
drawing 45 . A wave form chart required for this explanation is shown in drawing 46 . 
[0130]In drawing 45t he 2nd level slicing part 929 comprises the two counting- 
down circuits 587d which carry out dividing of the output signal of the 2nd level 
slicer 587 to the light volume reference value setting section 588 which supplies 
the 2nd slice level 916 to the 2nd level slicer 587. The light volume reference 
value setting section 588 comprises LPF588a and the level conversion section 



588b. 

[0131]Operation is explained below. In a BCA fieldthe signal which lacked 
selectively the envelope as shown in drawing 46 (1) by existence of BCA is 
reproduced. The low frequency wave back mark by a BCA signal is mixed with the 
high frequency component by a pit signal by this regenerative signal. Howeverthe 
high frequency signal ingredient of 8 -16 abnormal conditions is oppressed by 
LPF943and the low frequency signal 932 of only a BCA signal as shown in drawing 
46 (b) is inputted into the 2nd level slicing part 929. 

[0132]When the low frequency signal 932 is inputtedthe light volume reference 
value setting section 588By LPF588a which is a damping time constant and which 
it is largei.e.can extract a low-frequency component morefrom LPF943. It adjusts 
to the level of the low frequency signals 932 proper at the level conversion 
section 588b made to pass low frequency components (almost DC component) 
furtherand the 2nd slice level 916 as shown in the solid line 916 of drawing 46 (2) 
is outpttted. Tracking of the 2nd slice level 916 is carried out to an envelope so 
that it may be shown in a figure. 

[0133]In the case of this inventiontracking control is impossible moreover it 
cannot carry out rotation phase controlwhen reading BCA. Thereforean envelope 
is continuously changed like drawing 46 (1). If it is fixed slice levelit will slice 
accidentally with the regenerative signal to changean error rate will worsenand it 
will not be suitable as an object for data. Howeverit is effective in an incorrect 
slice decreasing substantially in the circuit of drawing 45 of this invention in order 
to amend the 2nd slice level according to an envelope continuously. 
[0134]In this wayin this inventionwithout being influenced by the envelope to 
changethe 2nd level slicer 587 slices the low frequency signals 932 with the 2nd 
slice level 916and outputs the binaryHzed digital signal as shown in drawing 46 (3). 
A signal is reversed in the standup of the digital signal binary-ized from the 2nd 
level slicer 587and a digital signal as shown in drawing 12 (4) is outputted. The 
frequency separation means 934 at this time and the concrete circuit of the 2nd 
level slicing part 929 are shown in drawing 47 . 

[0135]Thusthere is an effect which absorbs the light volume change by the 
difference in the reflectance of the disk played by setting up the 2nd slice level 
916 and aging of the laser for playback and low frequency wave level (DC levels) 
change of 8 -16 modulating signal started by a track cross at the time of playback. 
The optical disk reproducing device which can slice a BCA signal certainly can be 
constituted. 

[0136]The setting method of the 2nd slice level 916 of another method is indicated 
here. D rawing 48 is Drawings in which another details of the frequency separation 
means 934 and the 2nd level slicer part 929 are shown, in drawing 48 — LPF943 
of the frequency separation means 934 — t of a damping time constant — it 
comprises small 1st LPF943a and the 2LPF943b with a large damping time 
constant. The 2nd level slicer 587 of the 2nd level slicer part 929 comprises the 
inversed amplifier 587athe DC regenerative circuit 587bthe comparator 587cand 
the two counting-down circuits 587d. A wave form chart required for this 



explanation is shown in drawing 50 . 

[0137]Operation is explained below. In a BCA fieldthe signal with which the 
envelope as shown in drawing 50 (1) was selectively missing is reproduced. This 
regenerative signal is inputted into LPF943 and inputted into 1st LPF943a and 2nd 
LPF943b. In the 1LPF943a with a small damping time constantthe high frequency 
signal of 8-16 abnormal conditions takesis removed from a regenerative signaland 
a BCA signal is outputted. In the 2LPF943b with a large damping time constantthe 
DC component of a regenerative signal is passed and the DC component of a 
regenerative signal is outputted. The amplitude in which the high frequency signal 
of 8 -16 abnormal conditions decreased with the inversed amplifier 587a on the 
occasion of 1st LPF943a passage when the repressed signal was inputted is 
amplified from the 1LPF943a. In the DC regenerative circuit 587bDC reproduction 
of the amplified signal is carried out with a GND leveland a signal as shown in 
drawing 50 (3) is inputted into the comparator 587c. On the other handin the light 
volume reference value setting section 588if the DC component of a regenerative 
signal is inputted from 2nd LPF943bit will adjust to a ****** level by resistance 
dividing etc.and the 2nd slice level 916 as shown in drawing 50 (2) is outputted. 
The comparator 587c slices the output signal of the DC regenerative circuit 587b 
with the 2nd slice level 916and outputs the binary-ized digital signal as shown in 
drawing 50 (4). In the two counting-down circuits 587da signal is reversed in the 
standup of the digital signal binary-ized with the comparator 587cand a digital 
signal is outputted. 

[0138]The frequency separation means 934 at this time and the concrete circuit 
of the 2nd level slicer part 929 are shown in drawing 49 . 

[0139]The light volume change by the difference in the reflectance of a disk and 
aging of the laser for playback which are played by setting up the 2nd slice level 
916 as mentioned aboveand playing a BCA signalDC-levels change of 8 -16 
modulating signal started by the track cross at the time of reproduction is 
absorbedand the optical disk reproducing device which can slice a BCA signal 
certainly can be constituted. It is discreteand when it constitutes this circuitfew 
[ and ] positive BCA regenerative circuits can be most constituted for an element 
number. 

[0140]the effect of the two counting-down circuits 587d incorporates this signal 
into CPUand when it is soft and gets overit can lower the clock frequency of PE 
modulating signal to 1/2. Even if it uses CPU with late sample frequency by thisit 
is effective in the change point of a signal being certainly detectable. 
[0141]Tnis effect is realizable also by lowering the number of rotations of a motor 
at the time of reproduction. When this was explained using drawing 59 and the 
reproduction instruction of BCA comesthe revolving speed reduced speed signal 
923b is sent to the roll control part 26 from CPU923. Thenin order that the roll 
control part 26 may slow down the number of rotations of the motor 17 to 1/2 or 
1/4the frequency of a regenerative signal fallsand the effect that it is renewable 
also by BCA with thin effect that it is [ late being CPU or ] softand can get over 
or line width is also acquired. In BCAthe BCA stripe of thin line width may be 



made depending on a factorybut it can process also by low-speed CPU by 
lowering number of rotations. The error rate at the time of BCA reproduction is 
improved by thisand reliability improves. 

[0142]In drawing 59 only when [such as one X] BCA is usually read by Hayashi and 
an error occurs at the time of reproduction of BCAthe number of rotations of the 
motor 17 is slowed down in a half by sending a principle command to a roll control 
part from CPU. When reading BCA of average line width by this methodthe 
substantial reading speed of BCA does not fall at all. When line width is thinan 
error comes out. In this casewhat is necessary is just to read BCA at the rate of a 
chisel half. By detecting an errorthe effect which prevents the fall of the 
reproduction speed of BCA is acquired. 

[0143]Although LPF was used as a frequency separation means by a diagramit 
may constituteas long as it is a means which can oppress the high frequency 
signal of 8-16 abnormal conditions from a BCA field regenerative signalsuch as an 
envelope following circuit and a peak hold circuit. 

[0144]A frequency separation means and the 2nd level slicer partAfter forming a 
BCA field regenerative signal into a direct binaryit may input into a microcomputer 
etc.the discrimination process of the time-axis of 8 -16 signal and a BCA signal 
may be performed using the point that edge intervals differ by digital 
processingand it may constitute from a means to perform processing which 
oppresses the high frequency signal of 8 -16 abnormal conditions substantially etc. 
[0145]The modulating signal is recorded in the pit using eight to 16 modulation 
methodand a high frequency signal like the high frequency signal part 933 of 
Drawing 560 (1) is acquired. On the other handa BCA signal turns into a low 
frequency signal like the low frequency signal part 932. Thussince it is the high 
frequency signal 932 which is a maximum of about 4.5 MHzand auxiliary 
information is the low frequency signal 933 which is 8.92 microseconds of 
cyclesi.e.about 100 kHzas shown in Drawing 560 (1) when main information is a 
DVD standardit is easy to carry out frequency separation of the auxiliary 
information using LPF943. By the frequency separation means 934 containing 
LPF943 as shown in drawing 59t wo signals are easily separable. In this 
caseLPF943 is effective in that easy composition may be used. 
[0146]The above is an outline of BCA. As shown in the block diagram of the disk 
manufacturing installation of drawing 51 and playback equipmentthe ROM type 
lamination disk 10 of the contents more nearly same than the disk manufacture 
department 19 which stated now is manufactured. Paste together in the disk 
manufacturing installation 21 and the BCA recorder 13 is used for the disks 10a 
and 10b and 10c — PE abnormal conditions of the BCA data 16a16band 16c 
including the identification signals 12a12band 12csuch as different ID for every 
one one-sheet diskare carried out by the PE modulation part 17Laser trimming is 
carried out using an YAG laserand BCA18a of circular barcode formand 18b and 
18c are formed on the disk 10. The entire disk which recorded BCA18 below is 
called the BCA disks 1 1a1 1band 1 1c. As shown in drawing 51 t he pit section of 
these BCA disks 1 1a1 1band 1 1c is completely the same. Howeverdifferent ID from 



12and 3 is recorded on BCA18. Content providerssuch as a movie 
companymemorize this different ID to ID database 22. BCA data is simultaneously 
read with the circular bar code reader 24 which can read BCA at the time of 
shipment of a directoryand which supply destination of whether to have supplied 
the CATV companythe broadcasting stationand the airline by getting it blocked 
system operator 23 and feed time are memorized for the disk of which ID to ID 
database 22. 

[0147]Record of to what system operator to have supplied the disk of what ID 
when is recorded on ID database 24 by this. For this reasonby using a specific 
BCA disk as saucewhen an illegal copy appeared on the market in large 
quantitiesthe illegal copy was performed in the future from the BCA disk 1 1 
supplied to which system operatorbut it is traceable by checking a true watermark. 
Although this operation is described in detail latersince ID numbering by this BCA 
plays the same role as a watermark as the whole system virtuallyit is called a 
"prewar TAMA king." 

[0148]Herethe data which should be recorded on BCA is described. ID is 
generated from the ID generating part 26and based on above-mentioned IDwith a 
random numbera watermark creation parameter is generatedand it mixes with 
IDand signs in the digital signature part 28 from the watermark creation parameter 
generating part 27 using the secret key of a public key system code function. In 
the BCA recorder 13BCA record of IDa watermark creation parameterand its 
signature data is carried out at each disks 10a10band 10cand BCA18aand 18b and 
18c are formed. 

[0149]Nowthe BCA disks 10a10band 10c which acted as a "prewar TAMA king" 
from the disk manufacturing installation 21 of this invention are sent to the system 
operators' 23a23band 23c playback equipment 25a25band 25c in this way. At 
drawing 51 a part of block of the retransmission-of-message device 28 is omitted 
due to Drawings. The operation by the side of a system operator is described 
using the block diagram of the detailed retransmission-of-message device 28 of 
drawing 53 . 

[0150]The playback equipment 25a only for a system operator is among the 
retransmission-of-message devices 28a installed in the CATV station of drawing 
53etc. It is equipped with the disk 1 1a with BCA supplied by the movie company 
etc. Among the signals reproduced from the optical head 29the data reproducing 
part 30 is reproducedscramble is canceled by the descrambler 31the HARASHIN 
item of a picture is elongated by MPEG decoder 33and main information is sent to 
the watermark part 34. In a watermark partthe HARASHIN item first shown in (1) 
of drawing 54 is inputtedit is changed into a frequency axis from a time-axis by 
the frequency-axis converters 34such as FFTand the frequency spectrum 35a 
shown in (2) of drawing 54 is obtained. The frequency spectra 35a are mixed with 
an ID number with the spectrum of (3) of drawing 54 in the spectrum mixing parts 
36. In the mixed signalas shown in (4) of drawing 54t he HARASHIN item and 
spectrum of (2) of drawing 54 do not change. That isit means that the spread 
spectrum of the ID number was carried out. This signal is changed into a time-axis 



from a frequency axis by the reverse frequency conversion parts 37such as 
IFFTand the signal which is not different from a HARASHIN item ((1) of drawing 
54) like drawing 54 (5) is acquired. Since the spread spectrum of the ID signal is 
carried out in frequency spacethere is little degradation of a picture signal. 
[0151]The preparation method of ID signal 38 is described here. If it returns to the 
BCA regenerating section 39a signature will be verified by the public key etc. to 
which the BCA data played by the BCA regenerating section 39 from the BCA 
disk 1 1a was sent by the digital signature collating part 40 from the IC card 41 
grade. It stops at the time of NG. Since data is not altered in O.K.ID is sent to the 
watermark data creation part 42 as it is. Herethe signal of a watermark like 
drawing 54 (3) is generated using the above-mentioned watermark creation 
parameter contained in BCA data. 

[0152]In this casea watermark may be calculated from card ID of ID information or 
IC card 41 and a watermark signal may be made. 

[0153]If correlation of ID and a watermark parameter is completely abolished and 
the parameter and ID of the watermark are recorded on BCAit will become 
impossible in this caseto guess a watermark by an operation from ID. Only the 
owner of a copyright will know the relation between ID and a watermark. For this 
reasonit is effective in the ability to prevent an illegal copy contractor publishing 
new ID and carrying out unjust issue of the watermark. 

[0154]H; can embed into video output signals by using card ID of an IC card as a 
watermark by making a spectrum signal and on the other handadding the card ID 
number of IC card 41 to ID number 38 using a specific operation. In this casesince 
both check of soft circulation ID and ID of playback equipment can be carried outit 
is effective in pursuit of an illegal copyi.e.tracebecoming easier. 
[0155]H: returns to drawing 53 and the video output signals of the watermark part 
34 are sent to the outputting part 42. When transmitting the video signal with 
which the retransmission-of-message device 28 was compressedcompression is 
applied with MPEG encoder 43the scramble of the video output signals is carried 
out with the scrambler 45 with the encryption key 44 peculiar to a system 
operatorand it transmits to a televiewer via a network or an electric wave from the 
transmission section 46. In this casesince the compression parameter 
informationincluding the transfer rate after compression of the original MPEG 
signaletc.47 is sent to MPEG encoder 43 from MPEG decoder 33compression 
efficiency can be raised even if it is real-time encoding. Since a sound and the 
compression signal 48 will not be elongated and compressed by making the 
watermark part 34 bypassdegradation of tone quality of them is lost. 
[0156]Nextwhen not transmitting a compression signalthe scramble of the video 
output signals 49 is carried out as it isand it transmits from the transmission 
section 46a. In the case of the show system in an airplaneit becomes unnecessary 
[ scramble ]. In this waythe video signal into which the watermark went from the 
disk 1 1a is transmitted. 

[0157]In the case of drawing 53 when an illegal copy contractor extracts the signal 
during each block from an intermediate busa watermark part may be bypassed and 



a video signal may be taken out. As this preventive measurethe bus between the 
descrarnbler 31 MPEG decoder 33and the watermark part 34 is enciphered as the 
mutual recognition part 32a by 32b32cand 32d by the handshake method. While 
receiving the encryption signals which enciphered the signal by the mutual 
recognition part 32c of the transmitting side in the mutual recognition part 32d of 
a receiverthe communication jam handshake of the mutual recognition part 32c 
and the mutual recognition part 32d is carried out mutually. As for the mutual 
recognition part 32d of a receiverthis result cancels a code only a right case. The 
same may be said of the case of the mutual recognition parts 32a and 32b. Thusby 
the method of this inventionunless it carries out mutual recognitiona code is not 
canceled. Since a code is not canceled and the code cannot bypass the watermark 
part 34 eventually even if it extracts a digital signal from an intermediate bus for 
this reasonit is effective in the ability to prevent unjust exclusion and alteration of 
a watermark. 

[0158]Nextthe video signal 49 containing a watermark transmitted from the 
transmission section 46 of the retransmission-of-message device 28 in this way 
using d rawing 55 is received in the receiver 50The 2nd descrarnbler 51 cancels 
scrambleand when compressedit elongates by MPEG decoder 52 and outputs to 
the monitor 54 as the video signal 49a from the outputting part 53. 
[0159]Nextif the case where an illegal copy is carried out is describedthe video 
signal 49a will be recorded on the videotape 56 by VTR55a lot of videotape 56 by 
which the illegal copy was carried out will appear on the market at a worldand it 
will infringe on right of an owner of a copyright. Howeverwhen BCA of this 
invention is usedthe watermark is attached also to the video signal 49b played 
from the videotape 56 also to the video signal 49a. Since it is added in frequency 
spacea watermark cannot be erased easily. It does not disappeareven if it lets the 
usual recording and reproducing system pass. 

[0160]The detecting method of a watermark is described here using drawing 56 . 
The media 56 by which the illegal copy was carried outsuch as videotape and a 
DVD laser discare played with the playback equipment 55asuch as VTR and a DVD 
playerThe reproduced video signal 49b is inputted into the 1st input part 58 of the 
waternwk sensing device 57and the 1st spectrum 60 that is the spectrum of the 
signal by which the illegal copy was carried out as shown in drawing 54 (7) by the 
1st frequency conversion part 59asuch as FFT and DCTis obtained. On the other 
handthe original original content 61 is inputted into the 2nd input part 58ait 
changes into a frequency axis by the 1st frequency conversion part 59aand the 
2nd spectrum 35a is obtained. This spectrum becomes as shown in (2) of drawing 
54 . the difference in the 1st spectrum 60 and the 2nd spectrum 35a — difference 
— if it takes with the vessel 62the difference spectrum signal 63 of drawing 54 as 
shown in (8) will be acquired. This difference spectrum signal 63 is made to input 
into ID detection section 64. The parameter of the watermark of eye ID=n watch is 
taken out from ID database 22 explained by drawing 51 in ID detection section 64 
at Step 65It is made to input at Step 65aand Step 65b compares the spectrum 
signal and the difference spectrum signal 63 based on a watermark parameter. 



Since it turns out that it is a watermark of ID=n if both are in agreement at Step 
65cit is judged as ID=n at Step 65d. When not in agreementID is changed into 
n+1the parameter of the watermark of ID=n+1 is taken out from an ID databasethe 
same step is repeatedand ID of a watermark is detected. In a right caselD of a 
spectrum corresponds with (3) of drawing 54as shown in (8). In this wayfrom the 
outputting part 66ID of a watermark is outputted and the source of an illegal copy 
becomes clear. 

[0161]In this wayby specifying ID of a watermarkthe source of a pirated disk or the 
contents of an illegal copy can be pursuedand it is effective in copyright being 
protected. 

[0162]By the system which combined BCA and the watermark of this inventionthe 
same video signal as a ROM disk is recordedand if it records on BCAa virtual 
watermark will realize watermark information. When a system operator uses the 
playback equipment of this inventionthe watermark equivalent to ID which the 
content provider published altogether will be embedded at the video signal 
outputted from playback equipment as a result. The effect that disk cost and disk 
production time can reduce substantially compared with the method of recording 
the video signal with which watermarks differ for every conventional disk is 
acquired. Although a watermark circuit is required for playback equipmentsince 
FFT and IFFT are generalit does not become a big burden as apparatus for 
broadcast. 

[01 63] Although explained using the watermark part of a spectrum spreading 
system as an example of operationeven if it uses other watermark methodsit 
cannot be overemphasized that the same effect is acquired. 
[0164]In working examplealthough explained using the ROM disk of two-sheet 
lamination type DVDthe effect as the lamination disk of two sheets at large that 
this invention is the same is acquired. Even if it records BCA also in not only a 
ROM disk but a DVD-R diskor a lamination disk like DVD-RAMthe same recording 
characteristic and reliability are acquired. Even if it reads each explanation as 
DVD-R and DVD-RAMexplanation is omitted although the same effect is acquired. 
[0165] 

[Effect of the Invention]As explained aboveas for this inventionmarking is 
performed to the reflection film of the disk with which data was written in by 
laserfor exampleAt leastin the form by which the digital signature was enciphered 
or carried outthe information about the position information on the marking or its 
position information is the optical disc currently written in said diskand was able to 
raise copy protection capability further by this compared with the former. 
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[Brief Description of the Drawings] 

[Drawing 1] The figure showing the manufacturing process and secondary record 
process of a disk by one embodiment of this invention 



[Drawing 2] (a) is a plan of the disk by one embodiment of this invention. 

(b) is a plan of the disk by one embodiment of this invention. 

(c) is a plan of the disk by one embodiment of this invention. 

(d) is a cross-sectional view of the disk by one embodiment of this invention. 

(e) is a wave form chart of the regenerative signal by one embodiment of this 
invention. 

[Drawing 3] The flow chart of the process of recording the enciphered position 
information by one embodiment of this invention by a bar code on a disk 
[Drawing 4] The figure showing the creation process and secondary record process 
(the 1) of a disk by one embodiment of this invention 

[Drawing 5] The figure showing the creation process and secondary record process 
(the 2) of a disk by one embodiment of this invention 

[Drawing 6] The figure showing the creation process (the 1) of the two-layer disk 
by one embodiment of this invention 

[Drawing 7] The figure showing the creation process (the 2) of the two-layer disk 
by one embodiment of this invention 

[Drawing 8] (a) is an enlarged drawing of the lamination type nonreflective part by 
one embodiment of this invention. 

(b) is an enlarged drawing of the single plate type nonreflective part by one 
embodiment of this invention. 

[Drawing 9] (a) is a regenerative waveform figure of the nonreflective part by one 
embodiment of this invention. 

(b) is a regenerative waveform figure of the nonreflective part by one embodiment 
of this invention. 

(c) is a regenerative waveform figure of the nonreflective part by one embodiment 
of this invention. 

[Drawing 10] (a) is a sectional view of the lamination type nonreflective part by one 
embodiment of this invention. 

(b) is a sectional view of the single plate type nonreflective part by one 
embodiment of this invention. 

[Drawing 1 1] The mimetic diagram based on the result of having observed the 
section of the nonreflective part by one embodiment of this invention with the 
transmission electron microscope 

[Drawing 12] (a) is a sectional view of the disk by one embodiment of this invention, 
(b) is a sectional view of the nonreflective part of the disk by one embodiment of 
this invention. 

[Drawing 13] (a) is a figure showing physical arrangement of the address of regular 
CD by one embodiment of this invention. 

(b) is a figure showing physical arrangement of the address of CD by one 
embodiment of this invention reproduced unjustly. 

[Drawing 14] The block diagram of the disk preparation by one embodiment of this 
inventionand disk preparation 

[Drawing 15] The block diagram of the low-reflection-parts position detector by 
one embodiment of this invention 



[Drawing 16] The principle figure of the address clock detecting position of the low 
reflection parts by one embodiment of this invention 

[Drawing 17] The comparison figure of the low-reflection-parts address table of a 
regular disk and a duplicated disk by one embodiment of this invention 
[Drawing 18] The flow chart of the disk collation by the one-way function by one 
embodiment of this invention 

[Drawing 19] The flow chart of the low reflection position detecting program by one 
embodiment of this invention 

[Drawing 20] The detected wave figure of the making signal of the 1st layer by one 
embodiment of this invention 

[Drawing 21] The detected wave figure of the making signal of the two-layer eye by 
one embodiment of this invention 

[Drawing 22] The flow chart which shows the change of the operation and drive ID 
of a scramble identifier in program installation of this exampleand disk ID 
[Drawing 23] The block diagram of the stripe recorder by one embodiment of this 
invention 

[Drawing 24] The figure showing the signal wave form and trimming shape of a case 
of RZ record by one embodiment of this invention 

[Drawing 25] The figure showing the signal wave form and trimming shape at the 
time of carrying out NRZ record 

[Drawing 26] The figure showing the signal wave form and trimming shape of a case 
of the F } E-RZ record by one embodiment of this invention 
[Drawing 27] The plan and signal waveform diagram of a stripe of a disk by one 
embodiment of this invention 

[Drawing 28] (a) is a perspective view of the optical condensing part by one 
embodiment of this invention. 

(b) is a figure of stripe arrangement and an emitted pulse signal by one 
embodiment of this invention. 

[Drawing 29] (a) is a perspective view of the optical condensing part to which the 
optical deflector by one embodiment of this invention was added, 
(b) is a figure of stripe arrangement and an emitted pulse signal by one 
embodiment of this invention. 

[Drawing 30] The figure showing arrangement of the stripe on the disk by one 
embodiment of this inventionand the contents of TOC data 

[Drawing 31] The flow chart which changes CaV and CLV in the stripe reproduction 
by one embodiment of this invention 

[Drawing 32] The figure showing the stripe region and address area of a disk by one 
embodiment of this invention 

[Drawing 33] (a) is a data configuration figure after ECC encoding by one 
embodiment of this invention. 

(b) is a data configuration figure (in the case of n= 1) after ECC encoding by one 
embodiment of this invention. 

(c) is a figure showing the ECC-error-correction capability by one embodiment of 
this invention. 



[Drawing 34] (a) is a data configuration figure of a synchronous code. 

(b) is a wave form chart of a fixed alignment pattern. 

(c) is a figure showing a storage capacity. 
[Drawirg 353 (a) is a lineblock diagram of LPF. 
(b) is a wave form chart after an LPF addition. 

[Drawirg 36] (a) is a regenerative signal waveform figure by one embodiment of this 
invention. 

(b) is a figure for explaining the dimensional accuracy of the stripe by one 
embodiment of this invention. 

[Drawing 37] The signal waveform diagram of the synchronous code by one 
embodiment of this inventionand a laser emission pulse 

[Drawing 38] The figure showing the procedure which reads the TOC data based on 
one embodiment of this inventionand is reproduced 

[Drawing 39] The plan of the disk characterized [ physical ] by optical marking of 
the pinhole shape by one embodiment of this invention 

[Drawing 40] The plan of pirate board prevention light marking by one embodiment 
of this invention 

[Drawing 41] The block diagram of the playback equipment of the rotational speed 
control by one embodiment of this invention 

[Drawing 42] The block diagram of the playback equipment of the rotational speed 
control by one embodiment of this invention 

[Drawing 43] The block diagram of the playback equipment of the rotational speed 
control by one embodiment of this invention 

[Drawing 44] The figure showing the pirate edition prevention algorithm by one 
embodiment of this invention 

[Drawing 45] The block diagram of the 2nd level slicing part by the 1 embodiment 
of this nvention 

[Drawing 46] Each part wave form chart at the time of binary-izing of the 
regenerative signal by the 1 embodiment of this invention 
[Drawing 47] The concrete circuit block figure of the 2nd slicing part by the 1 
embodiment of this invention 

[Drawing 48] The block diagram of another 2nd level slicing part by the 1 
embodiment of this invention 

[Drawing 49] The concrete circuit block figure of 2nd another slicing part by the 1 
embodiment of this invention 

[Drawing 50] The actual signal waveform diagram of each part when binary-izing 
the regenerative signal by the 1 embodiment of this invention 
[Drawing 51] The block diagram of content provider's disk manufacturing 
installation and a system operator's playback equipment by the 1 embodiment of 
this invention 

[Drawing 52] The block diagram of the disk manufacture department in the disk 
manufacturing installation by the 1 embodiment of this invention 
[Drawing 53] The block diagram of the whole retransmission-of-message device by 
the side of the system operator by the 1 embodiment of this inventionand 



playback equipment 

[Drawing 54] The figure showing the waveform on the time-axis of the HARASHIN 
item by the 1 embodiment of this inventionand each video signaland the waveform 
on a cycle axis 

[Drawing 55] The receiver of the users by the 1 embodiment of this inventionand 
the block diagram at the time of an illegal copy 

[Drawing 56] The block diagram of the illegal copy medium by the 1 embodiment of 
this inventionand a watermark sensing device 

[Drawing 57] The sectional view of the trimming by the pulse laser by the 1 
embodiment of this invention 

[Drawing 58] The signal regeneration wave form chart of the trimming part by the 1 
embodiment of this invention 

[Drawing 59] The block diagram of the playback equipment of working example of 
this invention by the 1 embodiment of this invention 
[Description of Notations] 

3 Contents 

4 MPEG encoder 

5 Original recording creation machine 

6 Original recording 

7 Making machine 

8 Substrate 

9 Lamination machine 

10 Lamination disk 

1 1 BCA disk 

1 2 Identification signal 

1 3 BCA recorder 

14 Code encoder 

15 Reflecting layer molding machine 

1 6 BCA data 

17 PE modulation part 

18 BCA 

1 9 Disk manufacture department 

20 Encryption key 

21 Disk manufacturing installation 

22 ID database 

23 System operator 

24 PE modulator 

25 Playback equipment 

26 ID generating part 

27 Watermark creation parameter generating part 

28 Retransmission-of-message device 

29 Optical head 

30 Data reproducing part 

31 Descrambler 



32 Mutual recognition part 

33 MPIEG decoder 

34 Watermark part 

34a Frequency conversion part 

35 Frequency spectrum 

36 Spectrum mixing parts 

37 Reverse frequency conversion part 

38 ID number 

39 BCA regenerating section 

40 Digital signature collating part 

41 IC card 

42 Outputting part 

43 MPEG encoder 

44 Encryption key (system operator) 

45 The 2nd scrambler 

46 Transmission section 

47 Compression parameter information 

48 Speech compression signal 

49 Video signal (with a watermark) 

50 Receiver 

51 The 2nd descrambler 

52 MPIEG decoder 

53 Outputting part 

54 Monitor 

55 VTR 

56 Medium 

57 Watermark sensing device 

58 The 1st input part 

59 The 1 st frequency conversion part 

60 The 1 st spectrum 

61 Original content 

62 difference — a vessel 

63 Difference spectrum signal 

64 ID detection section 

65 Step 

584 Lew reflection parts 

586 Lew reflection light volume primary detecting element 

587 Luminous energy level comparator 

588 Light volume reference value 

599 A low-reflection-parts start / end position primary detecting element 

600 Lew-reflection-parts position detector 

601 Lew-reflection-parts angular-position signal output part 

602 Lew-reflection-parts angular-position primary detecting element 
605 Lew-reflection-parts starting point 



606 Low-reflection-parts end point 

607 Tine lag amendment part 

816 Disk manufacturing process 

817 Secondary record process 

818 The step of a disk manufacturing process 

819 The step of a secondary record process 

820 An about one soft work step 

830 Encoding means 

831 Public key system encryption 

833 The 1st secret key 

834 The 2nd secret key 

835 Synchronizer 

836 Record circuit 

837 Error correction code-ized part 

838 Reed-Solomon-coding part 

839 Interleave part 

840 Pulse-interval-modulation part 

841 Clock signal part 

908 Serial number generating part 

909 Input part 

910 RZ modulation part 

913 Clock signal generating part 
915 Motor 

915 Rotation sensor 

916 Collimator 

91 7 Cylindrical lens 

918 Mask 

919 Focusing lens 

920 The 1st time slot 

921 The 2nd time slot 

922 The 3rd time slot 

923 Stripe 

924 Pulse 

925 The 1st record section 

926 The 2nd record section 

927 ECC encoder 

928 ECC decoders 

929 Laser power source circuit 

930 (Flow chart of CaV reproduction) Step 

931 Optical deflector 

932 Slit 

933 Stripe 

934 A substripe 

935 Deflected signal generating part 



936 TOC area 

937 Stripe existence identifier 

938 Postscript stripe part 

939 Postscript stripe existence identifier 

940 (Flow chart which reproduces a stripe existence identifier) Step 

941 (Pinhole) Optical marking 

942 PE-RZ demodulation section 

943 LPF 

944 Address area 

945 Main beam 

946 Sub beam 

948 Stripe rear-face existence identifier 

949 Stripe blank part 

950 Scanning means 

951 Data line 

952 ECC line 

953 Edge interval detecting means 

954 Comparison means 

955 Memory means 

956 Oscillator 

957 Controller 

958 Motor drive circuit 

959 Bar code reading means 

963 Mode switch 

964 Head transportation device 

965 Frequency comparator 

966 Oscillator 

967 Frequency comparator 

968 Oscillator 

969 Motor 
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-<ytm&^^Zf{Z-O^T. M^i¥L<, 08~01 2 
»«#!«LfttfSBttirr*. 08 (a) , (b) f4 % % 

T«y, B10I4, 2«SC©5iy^t>-H:7 ; -fX^©^fi 
WSB©«S^Bf0«SC0T«*o 

[0 0 3 1] (a) 5^< j /M°;UX©Ya Gb— tf-* 
ffl^TO. 6mmJf©r ; -i'X'7^3iy^fc-y:ft^lt1 . 
2mmff©ROM7 : VX-7©0. 6 5 <J omZlC&Z 5 

0 07|->-5f^ hn-A©7^l/SHKU<— tf-*l!M4Lft 

08 (a) ©7 5 0«ffl««M«J|fc3V*\fc3 
ft 1 2 Aim|S©Xy htt©»S*ifSI58 1 5««JBJ«?ft 
fto Z<Dm-&. 7 5 0ffi©S9MH^I|T*tt, ^SI^fgP8 

1 5KU:, 7 7 yU5©^y*X^<5iii8T^ft6^ft 0 
^S4ifgB8 1 5 tfi**»i(3D«ff»KU:2 0 0 0?l->-7" 
X hP-A©J?^7\ 2vm<MZ>m<&V±ftr>rcTJ\, 
S-MftmrnTZtc 010 (a) lc^-r<fc-5(«:rtSPT?tt 
TC^ftffiffi^SiloT^ft^C: i^itlg Lfto 21 ©J* 
q> a°;UX U— *f-<DSmiz «fe y 7 , /l/5©g|*JI<j«5S|B 

l, «BM*ic«i: ypsffly©ann»tt*a**is3H*fi<fe 

SSiPf^ (H o t Melt Surface Te 
"t ion Recording Method) „ ; 

©n^*iiy-&*3-a-7 1 vx-7 8 0 oiz(D9*$im-£ti2>i& 

^Wft^7afe5= Mtc^ 01 He, ±ibu— tf— h'J 
SV^CtSJifilrtlJfflBfjB*, Sii*?«ttR (TE 

m) te«fcy«»Lfcte**»cLfcaaH*3?r. fa, 

mHt=J:ftB:» 7';U5flDBIJHt*a5©rlj^ffi«*1. 



(5) 



ftllBT 1 0-23 3 0 1 9 



^7 , ;U5<Dfili.. 1. 3X (0. 2 0-0. 0 5) = 
0. 1 9 5nm:!iS5 0 U— V-mmW* (10jj 
m) (5fitn) lufeofc^U = £3D*f±. 5 

X0. 05 = 0. 2 5 0/jm2<tS^ o Sf^T, *tl5 
©S^I+SfS.hs 0. 250-0. 195 = 0. 05 
5^m2<!:55o Cft^fi*^ iff^i, 0. 0 5 
5/0. 0 5=1. 1/jmi6^ ZOZtfrZ, J?5^ 
#0. 0 5 ^rrKOT^USJItf 1 . 1 /jmCD**f£tf$£lg 

use?**, m&m±mz3\zmvztitctmzTi: 

[0 0 3 2] (b) 3Wc. W&toWT*™ (1fc<D32 
teoiTSHSSTSo KWOf&BT-fXtOO. 0 5 Aim 
fc«£©3BK*SJt£B8 (b) ic^fc HKSStiTl"* 

** ftS^r-f X*<0tiRfi<JD 2 3eiaSffl»fct4a LTl^ 
(b) IcST^IcJMEtVX*©*^ ftEEttfttfU 

— tf- h y s >y*ti*B§ % &r«M 8 6 2 

BMH<08£fctU— •f-/f , 7-fc«fcy 
U— y- /tf7 - eflHNcflNI L T t>5£fflli * if 6 ti % 
t\ * 6 ICS* amFfifilM 8 6 2 ©±fc»S M m 
©JS*T;** y->EPBy*nrcEPB!l«8 0 5 6^qRiR* 

nmr^tztb. matt 5-mm*5Tzfr&mm*& 

StV**©*^ *tt«U:»l,^ ffl3iflSHUE*ti 

[0 0 3 3] (C) JJLhtt* 2*SWD»ySfc-t*7 r -fX 
**JBt*T, *tt:0)7 r -fX^t38y^t)-&T f <Xf i© 

»y*tfcT-f7^0JHTt,» 2JIiC©Ji^i:|fl«© 
a*##sti*. B1 2 (a) , 

(b) 1 BSCOW&lCOl^T, HtcKET 

012 (a) lZzi?&olc5.ijM8 0 2<D— 
*y*6^6ft*aiWS«8 0 1 T\ t-5— *fifiMbL/c 
ttSgcDjgSS 8 0 4 tWfitcj: y aJttrftfcfflBttttt 

IftT* 8 0 2 lH*m8i<Di%'£ 7 0ns COSSl^ 

BSHlt 5 /Li J //\^XCM 1 0 ~ 2 0 m mCOilfldDR 

moxxv hizbutoZe ccDfc&bmmzM&T'&z 6 o 

*«58 0 1 ©C< g»«8 0 4<fe-»tfjg 

w-*. hi 2 (b) izmT.koizzinvm-cm&LrcT' 



fcT'il/SttStlMPS 2 1a, 8 2 1 b{C*$*J, ft(f>8B 
8 22a. S2 2b&Btftt1xnVmmZo 
/l/5«»S<JD35:UJ!llSJW8B5 8 4AWjEK*nS, <fco 

t> 010 (a) icsr«fc3iEtey*t)-a:x-f^^tcr 
* c: <h ic «t y % u— y- h y a >^ l fc o # y «t 

LfefcElrtB5 8 4jfiiqi5tl*. 

*f-j<v-*fmmzv 1 ofew±±ifTt^6n§6^ 

oft 0 U— if-hU5>?e«L B1 2 (b) ic^TJ: 
5 KStEWSP 5 8 4 tt 2 «f©2B^S*5 8 0 1fc«fc *J > 

y, ^g|5©S^5jgBr?nT^-5ft46g!lg(3DKlPA^6 
[0 0 3 4] (d) x-r^^ttSf y£*>-£ 

KT'-^iB^L/cJi^ mi o (b) lojvr^at;:. m 
FmzTi\,~mitnmmmu nmxo/s- 

«\ I D#**TO» tL<ttili»t»liLTia«L 

©TIEflMfffffotlfcRlffitttf**. LA^L. 01 0 
(a) CD J; -5 (CRA y -^fc-tt x -r -;^fB^ L/cJS 
SiSy-&t)-i±7 :r 'rx^^2«i^iiA^-rcotiffliiT-s 

2*sc©iAy^fc-&7 r -f 7.^coJi-&, #y*«JB» 

»*T?iAy#*5-e-T*s-r*ci:«^prsgieat\ seo 

3iy-&fe-t+xV7.^8 o o^b-y- k y=>^-rsc 
ittcfcyisfB^^swgus 8 4£9*y htf»sn*c 

[0 0 3 5] U±<DtSinM (a) ~ (d) T\ 

[0 0 3 6] (C) *IC» ^**lfcV-*>^ffi«© 
R*lXyiS*KWrS= 01 5t±, 3"6x^7.^cOSaf^ 

<0ffiSlt3KSttttffi 5 8 6 i&i L/c7P ^SPT-^ 
*o Xs 01 6 It. <&&ft8P©7 , KU* • ^P^^ffiS 



(6) 



10-233019 



[0 0 3 7] El i su^TJ:-^ T-f7^8 0 0Sffi 

£»gMffii«tHS&6 o o^wr^?-*>^B!*-ixt)g 

&*»&cDIe]S&T\ El 9 (a) (Di&mm^t £ o Wfm 
[0 0 3 8] Z.oy&B^^mS.^S 6 4(0Mt&iiiB. 

ti&TiiLWi*. eii scD^p-^EicDfaswtts&ttiaj 

5 8 6tCj;oTl?atC^i±l**x5o *LT. *?£-7Py 
?<I^£g*<I^<fr* Cilery, «SS^teStf$B 

[0 0 3 9] EI1 5K;5Vf J:-5K. teS^*!^^ 5 
8 6©yd*U^I/JtRSI (U^U7 5 -ft*—) 5 8 71* 
aaWIKSgB fi 8 8 CD* ©SI 2X7^ U^U 5 8 8 

u 2fiHbai7D^^ t , •3^um2x^'rzu^uj:y 

telMS^ U^yUWT'T- □ ^cDttSSfcfB^&tii-r * £ t 

El 1 6 CD (5) O&tt&moi&Rbmi&Mt^* 
l±i7:-r^o ZcDfi!^cDra&<iiS<h*l7teScD7 7 KU7.i: 

[0 0 4 0] JfcB£ft*W:» AGC590a£t, 

<7Uvt?fett&£.?%>. «IH3J5 9 1 £0, EFM%H1 
»5 9 2lifl»*:tWIU ECCttMUDlEU fv 1 ? 
;Hl^«73*f:*o EFM«fHl#H:»317'KU^tt 
73935 9 3Kfcl>T, CDCDif^+J-^P- K©Qtf«y h 
fr^MS F oyr Y lsX&T KU7ai*gS5 9 4^etti7J 
?tl> * U-^lElJ^l^cD^HSfl^A^jg^^^gg 

5 9 5 «fc y IU73**1*. ?Pv?S£gP3 8a#£fcMi 
SS*Py?3bWj**i*«, 
[004 1] <&&M®7 KUX/^P v ^«*ttHfl|* 
tiJ7JgP5 9 6£fcC"TM\ n-17 , KU7[±J7Dg|55 9 7 
t7»FUXfll^ -f-LT-f P-y?Ar>>^-5 9 8 <t|s| 
$-7 P y *fl»«t L < P -ytZm^Z. ffiSltf 

»IH*&/**7ffiB*ttl» 5 9 9 fc J: y ffiSltffi 5 8 4 CD 
BB&j£«!:*S7jS*:£«U:ft»-r*. C<0*a*H1 6cD 
a»BBI*ffl^TJH»W^IH*r*. El 1 6 <D (1) CDft 
x-f X-^cDllrffiElcDcfc-ptC, 7— ?#*1 CDffiSl^a55 
8 4««SP»fl<)lcS^5tlT^*„ Ell 6 (2) CD<J:5& 
SI^I^OSUE 1 6 (3) cD^-p&lV^p-^f-^ 
tfaflSfU SlrtMcfcl^T* ft*»*ffi5 8 8J:yffi 
<fc*, Ctl*^*U^JtR«5 8 7{C«fcy»ihU 
EJ1 6 (5) ©<fc5Sfifi»Jf6*«ai«^iHK5^« 

«tUgP5 8 66^6*73^^*0 X. 01 6 (4) CDfS£ 



[0 0 4 2] C®^itt»&&H14<DM& « 

7ffi«*5R46*fca6fc«:» T 7 KU7fiS$8<hEI 1 6 (6) 
Ottll9Py?«L<(inft?ay?«JBI^«. **\ 
El 16 (7) cDT 7 KU7nCDSip-j7Py-j7 6 0 5£S»£ 
■T5o n-17 7 KU7tii7J9J5 9 7tCj;y, i*#>, T 7 K 
UXn(D— Oiu(D7 r KUX*ttfll-rSt, :*CDSynC 
6 0 4(i7 7 Kb7ncOS y n CT'&ZZLttjilbfrZo C 
(DSynC604 £ffiEttttStiMflH?®Htt£o£ »J 
&m-?n>y<76 0 SSTCD^D'y^^Dy^S^V 
$-5 9 87A^>hno CcD^Py^^StpJlg 
NfUS T D i^jS U TOmBR T D Sfl^gP 6 0 8 

[0 0 4 3] SE^ffiyfflB^HlCfcy. [slKCDjiJiB$ 
Htfll4:%^:ttCa)SV]ISnnT D(*R*B , yffill£ 

«IEa56 0 7 BII(MiE«ft3 £ tfcj: U, IgltCDJifc 

91fct«E5ME3B:rr**£^3abJR#** 0 %£BI1 6 
(8) <D<t:-5lC35ccDh7y-7CD3 l e^-^No. 1 |c» 
■T^FjII5Sx ^T 7 KU7 • ?Py-?8fc£:d<A6S<h7 7 Kb 
Xn + 1 2CD*ny^m + 1 4tf»6h5. TD = m + 
2T**A»S» -7Py-7»t*1 2teffIE**l*fflJttl!"e 
Bn+14*fflW. C©gE3«flXyfflW^BlCj:y, 
»»jHiEBSMTD **»!&:< it,, UTerXSPMlO 
3— OflMSSta'C*. zcDTjjfcti, El 
16 (8) (D7 7 Kl/Xn©7-' 7 1 lay*—. 7 

2 ©fflattftffl«H*tf — » LT^*A»*BH*r * 21 4: 

ic*y» jEa7 r -f7.^A^*56^jgy??**o o*y, 

T D*S»t LTffiRU »£Lfc^-^ 1 CDttBa 1 
= a 1 +T Df*—9 2<DffiHa 2 = a 2 + TDcOS£ 
j£46£<t a1-a2 = a1-a 2 FH5(Clg?£ 
«*L7fc7— : 7 1 cDtfiSa 1 J»2©tt«1WBa 2 

cDMa 1 - a 2i-*T*fr*ISteT*E£lc,fcyiE« 
7 s -f 7 ^ fri: o * 0 C ©;&SC?S S<t«fcy 

ffiJH««jS?S2i»SB9nT DcD/\'50$^|fiELfc± 

[0 0 4 4] (D) ■oifictt&W ! £&frj:m*wtm? 

(2) ■PBL<a^*«fe3[cLTBWfk (x-f^yua 
*fb) JtU /\"-P-K^cD^T\ 7tx>7^(C«* 
3i$n-S 0 ^Ctff^TtO^ El3T'S«o fip-Ss El 

3 (i) icfcf Tn>7U-*f-tc < fcy, E»jifl«hy 

5>^3-*U IrIB (2) CD«fe33S:A-P-Ktt<Dhy5 
TttHH (3) cDJ:5tc. sOB<MB»«i(c*»LfciV 

T\ dtl=&m2 75'T7U'^;UcDP>/\ 0 U— S?7-75'T 



(7) 



1 0-23 30 1 9 



+1*. I3H (5) 7-C©teSltf^l£iiJfI^fr6PWMt> 
LXli&Ka^.P E-RZaiHa56 2 llCfcU, Bf^- 

[0045] jw±tt, JtTVx^ti^oMiweo 

[0 0 4 6] IHENcfcl^T. mmz.% : r-(7.<7 9 1 0 2 
©««.*KU8T*. %t-<X'?9 1 0 2 l=fl&3MrftfcE 
«K (B^Hr«) fctt, 7-*>-?9 1 0 3/?tt**lT 
I**. *©7-*>"?9 1 0 3©ttltf. MtV**© 

**fc«*fb**iT» M-ZI-K9 1 0 4T«*a ! $n 
TV*. 

[0 0 4 7] ffijK1t»BI*Biy#S9 1 0 Hi, *©A 
-ZI-K9 1 0 fc«T*tt#fl*H9 
1 0 5(CctoT, *©/*-P- K<0rt**a^bLTa 

?-*>?KWRy*lt9 1 0 6te. 7-*> 
^9 1 0 3ffl«|g©ffi1I*R*«l-3T» H17JT*. tttft 

Mew*9 io7«, ttMiffflR*ixy#a9 ion; 

fc«S*lfc«**«9 1 0 5 7-* 

v4nw*i&y#«9 1 0 6K«fcsa*ixyi£*4*j±8 

Ls ffiJE©lt«6Hfc?— S LTVSjWHJ***!! 

46©S»I^9 1 0 8tai7JU -*LTVfttttllf» 
S*t#ihfi*9 1 0 9^tB*-T«o M«#J9 (Hot* 
«) lis *ftS©«*teffioT\ ftx-fX?©^^ 

*nfc^7-fX^ ?ft«B4>aCT«ai5W (HotWHS) 
WfoT* S^lrf^*ff±*-&* 0 CCT\ 7-*>^ 
SS^ffi l J#lft9 10 61t 7-*><?"9 1 0 3©StH© 

ffiB«BE^s«iK(c. a^<k#S9 1 o 5 owns** 

[0 0 4 8] C©«&l¥£S»tt:<fcfttf, *IEfca«S 
**±?IE:ttaK«l&lbtil*3. 

[0049] z.zt\ «^**©«jfifr57b--Mi 

[00 50] ( a ) ffijSUffiOffiaiirai 'J X h ?* 
[00 5 1] (a) IP-6, WHi(cfi^T» jSBSJKBS 

*j&mTz B zvmizLT. mmttitc b— y-7-* 

-rX^«cfiE*J«5 8 4*±ifiLfc.fc3teLTDVD 
©*8^ 0. 1 3/imflD»jWIB73H3£U 01 3 (a) 
KmT&3 fcteESta'T' k b*8 6 0 9 fcfMJT*. C 



CT\ HI 3 (a) tt % *HJS«ltCj:yftJ«#*l-5iBa 
©CD ©ffiSWSPT 7 K b*« ft £*a LfcHT* U » El 
1 3 (b) (* % CD<j«^IE«»*tl7c 1 E,©T-fiS»&© 
B7S5. C©ffifi**SB7 r KUX«6 0 9*H1 8lc^ 
r«fc3ft-£lRlB»TW§<fcU H2lES-T«J:5l^ 5 s 
< ***«rtJag«E, M-P- Ktt©fiW«©ftlMttfi 
«flP»5 8 4C~5 8 4e*» 2nSa6MHBj£ai 
lefctT* EST*. fcL<«:H1 4lCaVT«fc-3U:, C 
D-ROM0MK«Ea«6 7tEEaLTtiJ:t\ El 1 8 

tfWB©IBaS£««©7Pv$'H?**. EH 3 lei* 
* <fc3KIESt©C D£*afcaM*nfcC DTttffifilt 
a57 7 Kb7.S6 0 9, 6 0 9 xtf*M(Cj|tt«. *£>s 
BCloli, ±2ELf;:J;5(ev b— «f-V-*><n*» 

x*©jHaffiEn^arsc£fcH*tf*«fciift* 

[0 0 5 2] BPS, CCT% HI 3*#!BLftffS» 7 

»Sn*ffi«1I«©*^*Bttl3r*. ^BTIt ±EK 
K S2©gS6 ,i I6oTL^l^T-fe? 1 . X, 7-* 
V^tt, 7^7f±C2oM*nTl^= BP** 7- 
*S*§1 ©7-*>-?tE*fLT, IE«©CD©*&» T 
Kb*S6 0 9^*tlT^*cfc-5lcmi 7-1 7lt. IS 
ST 7 PUT. a 1 ©■b^*©«f©B«ifejS<fcy 2 6 2SB© 
^P\y^©ffiBlcfi*. 1 tuyfltD VD©Jg-&, 
0. 1 3^m?-S^fc46, CO»Jl-Wl3£*nTL ,k *. 

*W)SCD©«^, 7KWS6 0 9xK^ 
TL^«t5^ T 7 KUXa 2©-b^-Sf©*©8 1 SB© 

?p>j/?©ffiSfc£5o c©«fcoic, sit- ^©ea 
(Sx^x^^^H-r^ciA^r^^c muz* 127- 

^©ttltS**. '©IE^7 1 V^'5'<!:ffia't1l?8^-SSf 
J-S^Ktt^ T Kb* a 1 ©-tr-i'-5'©2 6 2Sl©fitB 
©S»K*1 f nv^JHttoSU. 0. 13Azm©*!£ 
7JHPI Lft^ <h SWttlKy-f ti-f^tt L*t^. 
[0 0 5 3] 8£oTH1 4©«fc-5^ W^gatCfcl^T 

c©BHWb*hfca*a*LT» iE«i<oa*o<y» m 
^rpy5i*5 3 5K*ya*r*c4:(Ej:y, m^© 

#s aifT ? 'f*^©lMf*ff±T**«o H1 6©«iJT-t± 
H1 7(c5%-r«fe5tciEa©T r -rX^4^iE«W*tifc7 r 
■f 7><7 T'ttfiKtJffiT' K b*a 6 0 9 , 609x ©{16^ 
SS«o H1 6 (8) ©<t ^ ICIEax-r X ? T « 7— ? 
1 ©^© h7V*7»ttMtt*Tttm+ 14, m+267 

?as*tf» hi 6 (9) ©idicTaawsnfer-fX 

^Tt±m+2K m+2 7 7£%yj|ttS. C-5LTH 
1 7(C^rJ:5lCfiSWa57 7 Kb*«6 0 9, 6 0 9 x 



(8) 



ftmW- 1 0-2 3 3 0 1 9 



TZt%&lt. ffi6«E!1 6 (8) K5VTJ:3l;:|f£?P 
•> ^fs^©»«#gTiE5iti: U— V- h y 5 Xftt^te 
D VDx-r3.^4)i§-g\ El 2 0 (5) le^-T 

K&SLfcJS^O. 1 3MmlCfe5o fl£oT, 
TSlCttO. 1 Mn©-9-^5^P>©»jimTfi*«*l« 

(C) ©Jc-pUlJ&y. 09 (a) <D«fc5&1#g&;BZrS82 

4ttEWii*i*SLft^iHy»snai\ 

[0054] (b) ffi-3TCOS»BI*ty|*<*J«IS 
—*f- HJ5 1 LT%*SttSo SI 

— tf- hU5 >^(Cf^Tt, 1 M m^ftllfiaKOBffZ 1 

o. i Aimd!)aix«js*«au^u7?am-r*z:<t:ttii 
[0 0 5 .5] (a lt. aa-y-^s* 

[00 56] (c) JeU:<D<fc5lC«1©*^T***U- 
+f- h'JS >#THt> ^2i?P >iDI#Hlf 

*i«JKx***©**tf Hires*. »2©*s? 

£mm&&tK.2> 0 itoT> •fgpx hco+t^'a^pv 
©MDDia«ii s *fli^b*ti*©*?©iHi» mwt&om 

fc2Mx-r**©#»lCffifiira*»W-fcJ*^ El 3 3 
KSWJ:3lc±T©kff h**ta-t*T»flEJ:<Jtty*:b 
■»4t'»i:?WKIS5 :f -fX^W:««T*aL'»7fc*6» ffiitftbJR 

[0057] ( b ) ffiss«faj©x-< x •> ±©iss 
[0058] **wpw:» swjiu^uosyfisitw 

JKtta4MA?S?Tfcl&ik%JKtf&«. LfrU 
Hffi U^U©«»il»R6±atl5i:«*-&to-a-« c <b «fe 



±£>SBSSS : £E1 1 3 (a) ©«5 3 2 a <h«6 0 90) 

[0059] (c) jmc :c?*l»©<K^h*$ 

<t4&* 0 *5§*TttiE«il«Ha+/imfl!)l)nX«JS<Din, 

u— tf- h y s v^««TUPirh«» jE«©5V 

#\ ctitts^fflODVD^U'— ««aig»T 
sue?**. c©ajs»e**KH5oawNiTnH^br* 
cticfcyiEaTf-fx^tfsaT*^ ojy, ism 

#lii#®l5l<b 0 . 13m m©aSBlJt03l*«fl!>*tf» 
SRSttx S***l*HDX«Stt2~3«ilS^»i-pmT* 
£*o ftoT, — HScDb-+fJ)DIgllTJ;L\ —Jo. M 

t:— ear**»fcl\, CflDWHJOMtt 

o* y lEMKtottixa £ y 2 flm^ttxttaoinxt. 

JPl»*-3*y» 0. 1 ^m<D»ffilcJ:*«H4S«W 
tCtlSSW^tjfiL^JR^TlTtffiiiTS^o £©fc 

ssjgaeffipittsj: y swest>c 

lc$S 0 

[0 0 6 0] #±<7>C£l*CL V<BJ§£\ lu3©«fc-5^ 

Lfc»jii*jsr. -mz. T-rxvmmi, -&jhbr 

•3*y*ftiSfll (CaV) Z"E-*-*lHl£*-t>:T§Efi 
**irtfc©i» -«CD«j»So*y«li$S (CLV) 

7f-< ***se*-eTfai**:h.fc*i©«> 2 oatf « 

U CLV7-fWOl§, MitftLAHHaiLftl^c 
So Ell 9<7)SII»©CD©IS]S7 , KUX©lBliaaS*S* 

So mi 9?ii, «ti \B}mizttmLtc®McD&ffim-r f 
ux©T ? ^x->±©iBS*a3tLT-^L, m2i°]g> m3 

IE««*nfcx-f X^<3DfiS»g|57' KU^a©ifc«ST' 



(9) 
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[006 1] «Uu flWU'W®Bl&iL5SG*a'<fe. £ 

titt, mi:»S7-*frs«»maBB*BcvrcD*» 

£t°y hOJKSiiOttSnEB&KSftlcllftS. £© 
£lc*g LTBKtV 77 tSSWIKT-f 7 7 ©HBO £ ft 
5*>©T£*c KB U^KO*IBUKB5±«tl5tiiM«(ciE 
H^-f^^CDf-^C^^fL fcttB U^; U<D£MI£ 

UACJRttif^JftrsCitfRrtttft-aTt"*. £©« 
WIU'^l/©S»l«JKB5ih*att«6*iTL*5. C 

-PttEWBU: * > 7T * JSJtt S U^; (/©BWUKISit 

[0062] *sie, ±se©j;5 

fc, BjtBBjSWe'fes BBfcB^TfiBBSftfcTV 

v©«*TiEan:fi»jDi*»»fi«iiciifimfc-r*c tit. m 

BlB?li*""""JitHEjfil\ Se-aT^SHIOx-fX^** 
«r*Citt«3fWK^La:t'»fca6s BHI&Jt©ftb« 

[0 0 6 3] IS, 1211 9fcffi£|*gBy»KUX*U:<fc*« 

y K^>sis»©ieitic«fey, *©*ibteBT 

BBHtf* e<fcr*»?6*fl { J|3!J:*. COIslttSSEB 
H T D t$&tt0$j£;<E> L < ltMMV$£iT\ WPS*, ft 

^—>ity \s-L.mmm*» 6 ©7 n ^ko* y b« 
cane LT<ttmta*fi*. c ©fc» c co^mmmrs 

©B»fcJ:y, *:^-*©ffiB«iI©S'itti7-*lcBB 
T*£'EB©7V7*$T^«B7"'"-<7*7? 

*. X. 5 r wX^©aiA«H!:oL^*te«tys B£*n 

»<kLT, "r-f 7 71C 0 2 0©fF§SSM8 6 6 <h$ttHl 
»8 6 7*EBU 5£ttK&l73B£fl©lfBIJ(£* 
EttfcJEUTttifi d«[Blft8 6 7t;:£Lfc 

Bj»-R W£*IW**E£lcJ:y7V7*©BH©« 

i= **kb©It««h*7V x*©aiwBfc»fw*tf 

[0 0 6 4] fip-g, HI 9lCfcl^7\ 6 5 a 

<tttf-> HB«»«feyBi^b*tifcffi«ifa*A#-r 

So 6 5 bTW6>L<tta*«SE*m\ 

Xr*78 6 5 C?J"F"?~7©ffiBB«yx 



%KB£BB©BI£RM T D H£gS©0 1 5 ©ESS 
5IffiB$|HfB1lSP6 0 8 aWcptCAoTt^JS^iXxy 
78 6 5h«fcy, TD*K*lBU Xr^8 6 5xA 
mtSo TD#W£»Btefc"- x B» tL< 1*^7.-7^11 
£BtoPGB$ tlTfS^tt, X777865d Kit* 
••ilSEWmoajEyU-^VtcA*. 7FWNS-1 
*«HT5i:*07 KUXN sOMBttBtffofr*. 7 

86 5 f T**©3fc7-**«*rt-*. 77->78 6 5 
g?0B3Mi«nTD*»BU EBT*. ftfc, £© 

mm±i2ii6 (7) *ffl^T«3ar*iM¥4:rai:Ta5 

5o Xf778 6 5 xt'7 KUZNm(Dcf"l!:$3^7- 
9 77778 65i. 865 j. 865 

k, 8 6 5mK6^TttXfy7'8 6 5 d, 8 6 5 y, 
865f, 865y LT> ^-^©ffiBtilB 

*^n-y?*tS©»(j?IETttajr*c ^7 7 78 6 
5nT\ «M)ig7 t -<X-7©eiJa;U-7 1 >lcAi.c Sf, 
0BBttBHTD*BiET*. X7778 6 5pT\ 0 
2 0K,f^7V79lCfeti**lT^*ff§!^M8 667 
$y t a ££BQft8 6 7*K*UU 77*7*8 6 5 
g 7»3B* LfcltmBBtfltgMB t a ©BHKBS o T 
L^S^B^-ra. 7777865r -?C©£EtfO K 
77778 6 5s7\ B^LfcV— 7»ff*»0 
BteBUfcfr*7X'J/9U OK66777786SU 

0»teBLTtv&^«^(i77y78 6 5zN"""l*o 7 
7778 6 5 rTNO©Jg-g-ti, 7f y 78 6 5 f TBS 
BUBKffN a «t ■J*ftl^tfif 7 LO K©»&© 
3!k 77778 6 5sM5. OK?4L>«tt, 777 
78 6 5 vT*m?V;i9£«*LTffJ]:-r*. 
[0 0 6 5] lXh©«fc-5KLT. SS^B©lElK315iB# 
BflTD* I C©ROMF«g^lBBL7«*©T\ ^'JIESI 
K3fc7-9©ffiB««tf»Sft*. X> 7^77©V7 
HSICWSWB8 6 6i$ttHlfc«H3er*CtteJ:y 

BKISx-fXf ©*U*»**BHT**©Ts IESItV 
7 -7 4B9JBJT < * * £ i/* 3 8b JK#S « . 

[0 0 6 6] (D) 2ft©7VX**»y£sb 

■Byic«r*K93fcfet**, ±EBffB17'i, Mtift 

[0 0 6 7] IP'S, [g|1 6©«fe3»cBJMttB©7 , KU7 
7U-Atf. ^P'^«tf1 t*ffi©7J»tl 
•3*y» DVD9T«lCfit>Ttt-«7U-^-T0. 1 
3pmO£MBBT*B4?C!>3l|£¥'?-- »*jEtB(c!BBT« 
So H1 6©3f£^-^©7 , KU7©B»i:y73^*D 
VDatt(uBfflLfct.©*ia2 0^02 HC^-To 01 
6<tHUillf*BS?**fc46H2 0> 02 1 ©{f^ 

(D (2) o) (4) (5) nmmmv&TSo 

[0 0 6 8] CZ.T\ CD©H^©ffiS«gP©ffiSeiai 
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ftlHW 1 0-2 3 3 0 1 9 



H3EIT-35£EI1 6t. D VD©*l-g-©El2 0, EI2 1 

[0 0 6 9] Ell 6 (5) 14. EI2 0 (1) » El 2 1 

(1) ICfcHST*., HI 6 (6) ©»^D'^i* 
14, EI2 0 (5) . EI2 8 (5) icfcfjs?-*. EH 6 

(7) ©5»KU7.6 0 3H\ EI2 0 (2) . 02 1 

(2) fCjsfJKr*. 

[0070] Ell 6 (7) ©7U-AS y n C 6 0 4 
14* EI2 0 (4) » EI2 8 (4) Ell 6 

(8) ©Htt^cy^#*6 0 5 att % E12 0 (6) © 
S^+v*;u^ay^#*icaisr*. Ell 6 (7) 
©&7?P^i^6 0 6Kft;lT* E12 0 (7) „ El 
2 1 (7) Tl±6b i t©7-*>^S*l^Tf-$ 

[007 1] EI^;T%43KCD,hDVDT«:B*B*)U: 
«m»f^«ra UT-as«£5. Jf 1flMll/'£LTBI2 0 

(7) ©1 b i t©?~ 70DJi«giJ?tC6 0 3aH:^r 
*3JC* ffiE#rtP# 1 MT*36*3b\ 2J|?as«fr4>tt8!j 
?]!rA-3Tl/»*j£i.tfJtft*o DVD©2g©i§£\ ±5E 

flttfffiifi<Kl^a6» St^P77ffl1 t#0. 1 3/i 

m£«<fcy» J:ytt«flwi©«ai»iii6««±<j«y» i« 

[0 0 7 2] 2S©E*Hi*fc0 2JBjC 

(1) tt1JIB<D»¥7-i ?©Mttffi«*ttajLfcttJI6 

*5*r. ei 2 1 «2jis©<i^©ttig*5vr 0 

[0 0 7 3] 2J|g*R*tijTB3{it Ell 5©1JB2Jf 
gP^glgP 8 27 41) ftUSfflttg 8 2 8 (CW U 
358 U 1 H6^S2jl'\^SEl)g|!8 2 9(c£»JftjMMDy 
iftA*. H2 0#S3» KU7, (n) T*«*C<fc#:fo# 
y> fl» (4) ©7U-A^«HS#*aO*Ta'7V 
H-rSCtftJcU. 7 U-A 4 fl 
* (5) ©PLL»^ny^#*tftoiry» fl» 

(6) ©ft^-^V^fiSx— *tf»Stl*. £©ft 

[0 0 7 4] (E) 28M>5V;i**»y^ib-e: 

fc^x -r 7 7 ©* 6 k ®mmmz$twT 

[0075] H2 1(4, 2mElZ?ZtzV£?-*>'?'C0 
T'KUT.ffiBIWBfcSTo El 7 ©IS (b) T^Lfc<fc 
5(C ls-+f-mZ 1 S, 2JI£K>I*tfT[s|C::7r?IHI 
LtSfctt. St 1 «©5lifJf 8 0 2 lc?*fc»g|f«8 1 
5 £11 2 SIM 8 2 5lC?*fe»i£*J«8 2 6 £ 1411 U 
Jgtt^LTL^. C©tt«*EI3 3ic&bLtzts¥6fflT? 
m?o *»WTt451^*«8 01im2Stg803^5i 

ydfe-ttfefcicu— y*Jt)i*-&T2jiicrai:v-^« 
ffier*. 3©it& v 1 mtim\±^'j vcnwm&Mft 



^*f^«r*. c©7 r -r7^*^IEt::a«(LJ:5<tLfc 
Jf^v 2 0 1 3/im8*«)IMr? 
— S^Si&StfaBS., BuiS©«fc3tc0. 13pmO$ 

y o. 1 m m ©»j* T-^^-- ? T-yt~?—<? <h tf ■> h^- 
a*H*Ta«r*ci:»43»ttTt4«iaT*ssfl 5 s ^jr. 

ffi=l7 hTO. 1 /jmCWUfiSST'lIf-fX^^I 

k k y 5 v^T**«sa«tf *3nr* Rii6tt(4«*. 

C ©J»-&T"& 2 JgftS y -g^btt^-r 7^800 ©«S£\ ± 
T28rffl7 r <fX*#B«hy 5><f?*l«©T, ±T2 

yco»«-pay**3-&*cit4» ^pj^j£t\ c© 

fc46 2S©T f ^7^8 0 0fCU-+f-*Jtil*1*^V 
-**f&SLfc»*s ra#9L<Blttt*MI£l&±7 

i/* mantra en*. 

[0 0 7 6] W±©*3teLT, »«JKBSlt«31#JI* 
nfeWx-rT^iMSffiT*. C©«^, jSBSISB&itfflii 
©*&, mifcCD&vlZT-lZ'PTMtls-y-lDy hi 

ofcBg^blSS0 : Bi^©atffiS©S!lSl47 r -r7^IJi 

y> BS*©«eisff*«fc<rF-r*. cnustu **e 

0£©1 o©mT-£3tey^fc#7^7*KU-+f-Jj[l 

xr«£3Ctt u— tr- h y s xf&T^ x^mmnmt 

[0 0 7 7] El 2 3I4*«B^©U— tf-iagS«©^n 
>>»SU El 2 4 (1) t4*«W©RZiaa*^ 
fkLfc^*^-ro El 2 5t4«5R©/\*-=l- F7*-7 
y F7»*fbL/S:fll#*^r. *Sffl7ttH2 4 (1) 
£^T«fc-3fcRZia»*ffll/ k 7V»So cni4, — O©* 
fflBSn***®*^ h^J^.(4mi ^-r/*7P-y 
h920atSB2^-fA7Pyh9 2 1. 135^7 
P«>h9 2 2*^»tt7 r -^ti 5 "0 0" ©Btt4EI2 4 

(1) tc^r4:3 hSBl -?'T/*7P-v h9 2 0 ate. •£ 
-TA7P-> h©JS»My^+>*;l/*CJy<7©JSS3T 
«t y tiai^MrlJ©ffl*9 2 4a *fB^-T5= fBg-f P 
y^<0JBJBT«ty«LV</l/X924a#t=T 1it = 
T 2(Dffliz&tfi;ti%o '©if^-El2 4 (i) lzm?£ 
55=E-^-9 1 5©S(g-fevy— 9 1 5 a©mf£/\> 
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1S ffB¥ 1 0-2 3 30 1 9 



£<£3o B2 4 (2) tcsivr«fc3lc> x-f 

T.?±K.itA-D(»m$mm<Do-Z 1 §a©!B»«iSE9 2 
5 a £D*K "00" *7r<t 92 3 a tffBiS*ni2l 2 7 

(1) ©J^&FlflsA-P- Ktf»BB*tl«. 

[0 0 7 8] "0 1" ©B5ti|2|2 4 (3) 

fc^-r<t5tcm2£D^'rAXP^ 1-921 bic/\°;ux9 

2 4btft=T2fr5t=T3 ©IHUcEIMrflSo £ o 
LT, 5V**±1<:|4 % 02 4 (4) <fc 3 fc&fr 
62Sa©fB*i$i«9 2 6 blCX H^f:/9 2 3 btffl* 

[0 0 7 9] "10", "11" ©x-^fciBIB 

[0 0 8 0] CCTSfJRO/^-n- KESTm^SftT 
U^NRZIB««H2 5*fflt>TStWrSo NRZ©Jt 
1212 5 (1) lc^-r<teic^YAXP-y h9 2 0 a 
OP^R5T<!;[5|L:rt:0/\°;UX9 28ai928 bfcfcij*!? 

RZ(D^\ — OCD/N°;UX rl3T% 1/nT©M°;l/ 
Xrti<D*-T-<i:A^/i:©!b\ N R Z©*l£T©l£^rt)©/\° 
iSfcTtfilttUfcJi^ 0 2 5 (3) 

-If-© h y 5>?rto****lEU:|ftE*SHEr*j8»l 

i\ 1212 5 (2) ©«fc-5u:, &^5-»at=#a©iB 

@S^JSE9 2 5 a<!:9 2 7alCXh-7-l'y9 2 9a> 92 
9 btfM?n> "10" ©T f -^©a^ttH2 5 
(4) ©«fc-5lcS.frS2Sai3*SOlBt8ffi«9 2 6 
b£9 2 7 b£2T©rti©7. h5f79 2 9 btfMJ 

[0 0 8 1 ] fi£3fc©N R ZIB«©*S", El2 5 (1) 
(3) fcaVT.fcdte/'OI/Xrtitel t, 2T, T&ZTctb 

m<om&. B8 (a) ©mfttt*©0^Lfc«fcaicjB 

«ffi{C*Jffl|-r5CtttKLt\ x.<3.<7©£«IS£ h y 
±lc«rtioj|**^py h*»tt*Ci:fcJ:fB«8il*« 

mzumis (D (2) \zmr&?im 

SU «- □ - KTi^6*lT^« N R Z bBS©*^, h U 
5>^0«rtH±IEfillc^P'>^<3!)jHSB1 tt,L<(i2 
T, 3TO*ynTK^t)««#»S. WK2T. 

3 T^«i©lirti*/^-«lC»b*-&TIB«r«C ttt 

R ZT*4ftft*»SB©l/- y-A-P- Kfc»gr* 
fc*-f2T, 3T©Jl&*tirlJ*H— TV^ifciB* 



RziBSs-rscct^^y. sru— tr-fflhysv 

3SMfoB«fc*. &lz R ZiBIST-ttiirtff 1 «S7£ttT?J: 
l^fci&U— y-/t9-©S»3*r *iE*#ftl/'fc4k IB 

[0 0 8 2] JXr©«fc3fc*»rc<DfV**JB©U-- 9* 

[0 0 8 3] ^RZfBS<t7x-Xx>ZJ-K (BSL 
TP E) £HLfc£tt0l*Bl2 6tuCT'r. H2 6(i* H 

2 4©R Z1B«*P ECT*tffc»$©fl»£X 

y&w&TjiTv "o" ©x-^iEsrr-s*^ 

2OC$'f^P7h9 2 0a, 9 2 1 a©-5^2E©X 
P-y h9 2 0 a'V x~S?tf "1 " ©8^*1212 6 (3) 
©<fc?U::&©XP>y h 9 2 1 bK«**Eiir*. x-r 
X?±lCliE12 6© (2) £ (4) KtSTJ:^ "0" 
©x-£ ©*#-tt£©fBfiS« 9 2 5 a. " 1 " © 5 s - 
^«6©BB«»a9 2 6 bKT. l-5-t"79 2 3 a, 9 2 

3 b t LTiB&*ft£o "0 1 0" ©x~£ 

El 2 6 (5) J:-5l;:nVl/X9 2 4C#£ 
osy "o" , /\°;ux9 2 4dft^o^y "i" , /t/b 

^9 2 4etf£^'J "0" ©Sf-fAXP-y HEW** 

-+f-f=«ty HJ SV^Sh*. 12126 (5) "0 1 
0" ©f-^^IiLftit?^f„ 

o«yfli*eaw:ji«c— jET«y» dc7u-t 

353., C©*5lEPE»»|(4DC7y-r»*fc46»4 
B?fc/ftUXi\yS?*«mLTfc<fflS^#©£l&lt3l! 

fc44il^»*tf«5*. *fc, ^-^V*;U^P-y^2 

b6<T^ ?+>*yi/^ny^©m»^oy^*W^ 

[0 0 8 4] Z. o LTn IH2 7© (1) t=sr«fc 
Jg/^-ZI- K^T r -<7.-J'±tClBSS3-n*o 1212 7CO 
(4) <DSB»x-* "0 1 0 0 0" *IBMLfc4te*£ 

js«©PE-Rza!ii-p«: (3) ©iB«i#trai;/<* 

->©n-3-K9 2 3aii! (2) ®<J;5lCfBS*tl 

4<*y» (5) ©H^«*<3D«fc3aa»Bfl«ta***i 

5o 3©{I^I213 5 (a) Ic^f 2 L < « 3 
LPF7^W943tarctKJ: , J, (6) ©7^ 

x^'T-y— Tz^xrsc^icjcy^ (7) conz? 
-4 "oiooo" &mmztiz>* 



(12) 



1 0-23 30 1 9 



[0 0 8 5] *T*»«H©3fc7 ? -rX*©Wtt*WflB«' , C 
010 (a) (b) T-SMBLfcfcait**©^ 
HJ 5 >4f|BH* Ufc»$B1 1 0 (a) 

©.fcsicfimtfa****. ^thusv^ci 

«?«M*JiajBl8-*"«iBStffe«. StoTV7 h£ 
a^KI&ST/«-3- KiBit^C <ttfT-£ ft l\ £© 

[0 0 8 6] 2*fe<oa^»S<7)T f -rX^*IAyfe 

^LftlHttHio (b) fc5Vrj:-5l«:«SJi8 0 4tf 
»£»t>TL'»*Ct*5UI*fit' k 8 0 OfiO)t¥BIMR 

5 -as 9 5 %©at sieg^t mjs. >^as©ss*« 

te£*btfftl/»C<t i fc5tKLfc= ^©.fc-SlcD VDCJ:? 
*»U $*>-&7V X* lc*»!B© U— If- HJ 5 

□-k« h y 5>*iB«?**£i^**ft«!>*tfa5 

£<, E©^V7h£tt©P»©«e*©1»«tfttfl.U: 

#gtf ft < * y / «-a - Kic**a y y -r im. *y 

ayx-rtf^SKlRLhf*. Sfc. ftTj&CSJ^lCh 
y5>^«rti*DVD©*&1 4TOi»J 1. 8 2=? 
n>W±(c|K6r*ctU:J:y DVDObfy hff^<h» 
D V D © tf v h §Bli^i5E©± (Cft> LTIB 
£>o C©<fc-3teDVD©J:5fc:3iy^ 

*afflr*cttcj:yiJiUjw«iCs =:*fB«T**£ 
^ a » Ktf s 5 si u ^te-t+so^x -r x * tf war *. 
[0 0 8 7] wcHy^fo^fflomirofcfVx^iEhy 

icMiir^o C©/cA6— Jglcffiffitcn'-zj- K«JE? 
* -S fc4& 1 E©IiI?ia5Etf IB«T* * £ l/"5 * x-f 7 
£!4>t±©}»£tf S*, E ©«*I5£S1M!-?(*K1II?1* 
»Ml«>/t-3- K«*tf»£S*l*fci&«E*MBJT 

[0 0 8 8] Tit. *rH2 3©U-+T hySV^CE 
«Hl»<Di!lf¥*K^ - r *c -> 'J T'iUS^^gP 9 0 8 tf 
Dg^«hA737 r -$W:A*>SI39 0 9P'gT- 
^?tl, l»IV3-: ?8 3 OTi^glCJSUTR S a 
MIWWcJ:y»*fcL<ttB»fb*tu ECCXVZl- 
99 2 7tj:y i5-piEW*fbt-rv*-y-^tftf 

[0 0 8 9] RZgHffi9 1 OlCty, 
-XlV3-f-f >9 (PE) -RZr»tl5. 
u ©W&©£Sfl* ay tit 9 1 5 s £>L<ttlHll£-b 
>-y-9 1 5atfS©H|E/{jU;uafllBLT*Pv*fl» 
H£939 1 3Kfc^TfF6=h.3o 

[0 0 9 0] R Z :KIM?li U-lf-SttDK 9 1 1 IE 
«fc y h y »-/0l/Ztfff«4-*U U-+f«ilg[Hl»9 2 9 



lCj;yaiE*+i/-cYaG9<0U— tf-9 1 2KA*)* 
ft. /</UXtt©U— «f-tfH3fcU *ftfl!9 1 4fc«fcy 

tey^tj-ttx-c o o ©swig 8 o 2±fctt«3-ft 

SWBStf a"-zi- KttteWtaSft*. KyiIiE*a(cH 
LT(*«TWL<»'<*. Bg#3&iMiBI1 8©J;?ftiJ 
M«l»^*->y7 , il/***V7 h£*±©to*&ffieTg 

«,r^c c«hv7 h#ajittt©fc©tt»«*&8fc 

ft^fc»*rfcft5'y7 , ;l/#^£5£T*ftU' fe»V7 h- 

*aw^©^aft*#©-> y T^i/S^^TfcK&itT-* 

*£U»3**ft«iJlltf**. E©»£m»LfcJ:3fca 
Biatt3S!lKS6T*fttNfc«>S^gttiBL\ C©fc4&i?£ 

[009 1] T-fB®gffi©HftgP£f¥ L < ft^Z* 
E12 8 (a) KgVr<fc-5lC* b— tf-9 12tf6©tt 

it> m^tB9 i 4icA3KU nyy-*9 i ews* 
tL->y>Ky*;uu>X9 1 7(£«fcy*7V**©ra 

tt©ft<bft-5= C©3t*-7X?9 1 8tC«fey, 

U *^U>X9 1 9(C<fey» «f-f7^<DSItlBO 

®2STH#*X<79 1 8«4SIrJ**!IKLT^*o Ltf 
LSNEfi. 7. h 5-f 7©*#*lRl©fcJHfl!© 1 TsftfcS!! 
Kr*7£^T*«tL\ C3LTE12 8 (b) CD«t3iah 

^-rytfradwrft*. pesii©**. xh^^zfcDrs 

HBtilT. 2T. E©MHtfrft 
S£5?-y*-tfR£U x^-U-htf±tfoTLS 
5, *»UirW«-*-©9 1 5©SIEy<Jl/XU:Bma* 
Wpy^*£99i 3tf£SS*n j/**JS£U X 

msp 9 1 s'sas*©^ ^-^-©9 1 5os'jf-<7 

-S? 8 0 0©[Hiet::iSL:TIESIft'(aatcX h5-r^9 2 3 

tf IBS* *i* •> ? tfflss* ti* 1 1/> a a^tf as 

So ftfc. El 3© (1) ^■TJ;-5tcU-+f-©X*i' 

=>4r*«9 5o*»*, aumu— y-*¥S7DiRi 

[0 0 9 2] CCt, 7*-?7hO»fitaKi. H 
3 0tC^r<J:5l^ DVD7=VX?©Jf^ 

[0 0 9 3] LtfU *»^©Xf-5-rX9 2 314CL 
VIBSS^nftT 7 KUXtfEHSftfcy- K-f >t*-*« 
a©^y tf<y hfi^cSBLTC a VTiBS^nT^ 
So -P*ySfe»*T«5o Cl©J:3tcCL Vf-ftt 
flOI©ty hJt*->T\ C a Vx-?tiU-+f'-lcJ; 

»M-3-Ktt©7h7^7ffl1T > 2T> 3T©F^IC 
l4t°-> htffB»3-ftT(/>*o Sl©e<v h©t*»*fJfflL 
T. Wsy K©h5y*VftfRrtBifty» fcfy h©1« 
«©Tma xtKttTm i ntffclUT**©T> 3© 

«***aiLTt-4'-©iaiE3»ffiw»tftfi*sn*. 



(13) 



»H¥ 10-233019 



Tm i n&mmi ' 2>tz#>ia*, m 3 0 K/tVTJ: 3 tCT. h- 
5Y79 2 3 a ® h 'J 5 >?rb t <htfy KD^PyJ'T 
(pit) ©H«ttt>1 4T (pi t) T'&tttfs ± 

E©a*tfa*. t*M 4T«fcysi"trat;/t;uxriJi: 

03 2lZ7jiT£=>lZ7 F[s*mm9 4 4<D&-$tf¥ 
y MM© 1 7 l—LM±Wt.MT^tctb. T K'UXlf 
*#» 6 tu h 5 y * y * V 7*^*1 £ fc * i U> 3 Sb* 

•<7©Jt*-3$t,7 r a.-7 1 -f Jt*5 0%WT©T (S) 
<T (NS) £? ZCtlC^V. £KttttEJ**#6d 
bT#*7£ttT**i*<DT\ Jt^v KG)?* 

y> 7U— WcfcoTtt h5y*V7#JWT*ftl/>8Hl 

y: 1 7©*-yl/«?»^6©|giE/^U^*ffl^TEHBM 
a VIhHS**^ Jtefcfy*7 7 y7t«:«fcys 

s^-r ^ c t tfi 5 ?- * t v 3 sbjRtfas 

[0 0 9 4] C«H§Xh7-r7liWth7V^li 

tr^P-^*- h*H3 1 (c^r. 7x779 3 0aT 
TVT.y-tfJfA^ttSi:, sr^'J^ 3 0 bTftm 
WteJfc'vy K*W«i*-*. r*tH3 0©X h5^79 

[0 0 9 5] CST'te;* h5-T7««9 2 3©fcfy 
-*l*£T©fcfy h*IE?&l=S£-r*2:<!:M:T#&C\, 

XT'y79 3 0 CBit- ?-©*-;UJS-f ©0 
titeyy-Wv HI#©T (MAX) fclXteT (M 

i n) ^a»a?r«s-r*c4:»c«i:yisHBfis«nii*^ 

tt3o Xry79 3 0 i h^-^tfftl/^liX^y 
79 3 0 f\yt>7t5. X l^f 7#££ii£-(i2. 
f'y79 3 0d?/(-3-KS»4U 7x779 3 0 
eT"M'-P- KfflS4S^7T%t7ry79 3 0 f T 
X h5-f7fflftl**WB«U:W'vy K*fMW*. £©« 
«tiXh J 5-f7tf4l^fc4&» kfy htf**tS^**iT 

I- «Dfl*W*£T?* * ©?\ iitt©SIEtt*BftMtf T 
C L VEHg<S:ft£ 0 ZtDTcib. 3.7 ; y79 3 0h 

[0 0 9 6] Cffl«fc5lciaiE5Mr»JWttrv hflHflcJ: 

* mE&mmai 2 -3©ia£M«*iiD y * c t ic * 

y, /t-a-KflMlh^-rTOy— KE«*ft 
fc5*-*©i*ft*2«»T f -*#B£?**fcl.'»3«Jj|l 
C ©»&«jy LTtt» 3.h5-<7 

tt«l*3JIIBM;:S*©?» K©3. h y/f-Hffcfy h 



[0 0 9 7] H41, H42, i4 3«ffll> 

CD 7 p y y- H*^T c 3HC\ y Ktr 6 ©fl» ttSBBdsJB* 
ftfe«L x y -7IHIPiH~3B#S 9 5 3 «fc y % 
©/^UXKR5*tta*tlS= t 0©S*ffif££SM&9 5 
6 S y n C^«fey*T, A-=l- KA^U'J^tvt 
jUZrfieSVttlHI t 0*«*r*fl)T»» E©11HH£» 
£«*©7t;l/Xr&T Rttfft&^m 5 47lt«J*l, 
StpfilT s «fcy/h*<, ^t'JfaOf©Tmax«ty 
**lMg-&©3* s TRS^tiJ#S9 5 5^y, Tm 
ax,tt5 0 CCTmax^IliLT> P>hP— 5 
9 5 7t4 : E-^JBftia!89 5 8**J»U Tmax^l 
*£Lfc^-*-©0IB*£tfJ»tf?**. *»9!©» 
£\ H9 (a) £gVr<fcdlC, 3~1 0 s©jagB<rj/\° 

ii/x^s /^-□-Kxh^-f^icty, *iwi»ii=T 

£ 0 SynC/^7liDVDO)|^14T, OS'JI. 
8 2fjinT*J5. -SM-3-F7h7'T7tt1 5 
TS-So Tma x*!lffll©J&&S y n C/tJl/X^yftlV* 

*4iH©*3l«:»WIt oiitttU »WiJ:y** 
lMI**l«*r4Ci:tc«fcy» IEJII©EMBMM>EHE* 
OM«#. A-a-K>lh5-r7ffl**«£+*i5ri6i 
ftSttJRtfSS. C©«SH30teS*T«fc3fct>t 0 

>i 4TteRjer*. 

[0 0 9 8] *KH4 2*«l % TTmi n^iC^tiJOlHl 
liilflBM1Bl3&a*a'<*. EI4 2£r;Tmi n©»&, X 
y-7HPH*tfi#«9 5 3»6«>/flUZlMITRUJtK¥ 
»9 5 4atfit^T, «'J¥a9 5 5a<0ifOTmi 
n^Jt^StU TR<Tmi nftSB. XhP-7A;l/ 
XtffS£U yty©tp©Tmi ntiS^SSfe^c 

[0 0 9 9] c©Jf-£\ /\*-p- K/\°;u^t*Buaia)J:-5 

IC3~1 0/jm^ — STm i nliO 5~0. 8pm?S 
llsXltifrTTm i niWt^C!)?, TR<Tmi n© 

V£/t-3-'KRSWR»J*lg9 5 9 C 4: 

lc<fcU» /il-3-K?IiLi&tf5, [llB$(cTmi n U: 

So C<0Ji-&«fi»^Py^9 5 6^j:y, iy-7BBB! 

**ar*4:tttcs ^-a-K«JWRy*«9 59© 

*m®*P*Py**»*E£fcJ:y» (Hll£<!:l5l^LT 
A-=l- KfttWIT****^*. 
[0 10 0] %(C«4 3H*Jflt^TBHEtUami%- K 
tHHEMWJW^- K*^- KX-f y^9 6 3THffly» 

[0101] B3 1OXT7 79 3 0b. 9 3 0CTi« 

tt- KX<y^9 6 3^al^y^Sc C©«*» 
Xvfj'yZf (PU) tfcg-fe>-9-9 6 2«K<fcy, 



(14) 



1 0-233 0 1 9 



#«9 6 4lc«fcy»«iLfc}^y K<7)^IffiS*^Jl^ 

$fcc tzma Litmtts t-F:-w*y*9 6 3*a.£ 

[0 10 2] 3?U:HHBMB(!|»t- KfcAo feB9o«iff 

siffis 9 6 8 (DjnaftK. f 2 <t^m 2 m&masL» 9 6 

7TttttU S$1^***-*HEM0«S9 5 8^21 

y, t-*-9 6 9**j»r*cti=j:yigiEa«*j» 

ftl^o C£>if#C a VSg-f £/cA6M"-Z]- KX h5 
•f^SSTJ^o 1213 1 tOXxy79 3 0 etc^TJ: 

ska-p- mm£.&&7?z>t. ^tb#iS9 6 4ic 

<fcy*WSg8U:'v> K*«»-r* title. PUffiHr> 
V 9 6 2 «PS(Dfl»l=«fc y v =E- KX-T 7f9 6 3* 

btDEicttfisijiiit- Kunsoyst**. 

[0103] laeHftffiftyw^- k?.*, ft^y k^so 

t°-v HI^,C*Py?ttllJ#«9 6 OlCfcy P L L$iJ® 
6H7*c M 1 9B£il»9 6 6©MI»& f 1 tM^MW^ 
Offi'Xi®. f S t©S»»©JtR*« 1 HjSHBJt««9 6 
57?ih»U »B*«^-r 5»S0H>EI!*9 5 8K3M5c C 
filed: y. B«Stffl*J«'E- KlcX*. £y Hl*te«fc 
5PLL ©ffi*B*)ffllflDfci6, f 1 QlQXIHWfcHHIl! Lfc 

/\*-P- KX ^«W=3II6^» K*»»*-l*fcJi 
£\ X h^-rru:«feyfflffl»JWP**t'>fci6t-r Sr- 

^s^L/ty. i7-Wttu =E-*-##itUcy 

tCc^y, M-P- K*e*LTW^T**«WPft<» 
±»©0IS h 5 ^ I/* EBB?* * t ^ 3 ** ft JttHtf* 

5 = 

[0 10 4] El 2 8©3&a©«$» «##-t/l/X<D»/JM« 

fC=1/f L©«*6JH3Sa»«)U— tf-tf*Wtft*. 
COJfS-s 1#|H,cfL/2*, §BI5T-*5c LfrU 
03 0©<fc-?lC^':<llRlS9 3 1 fcflH^i&ft/'OUXfl) 

s^rai* 2 t T-cfc < ftsfci6«3tHaaBK? f l= i / 

— QAMkOU— *f— *JBl^feHH<r, #0.1*3119 3 1 * 

5c 

[0 10 5] 02 9*JH^T*HSIr]«9 3 1 */Bl>fe2 

H2 8 1 »ft*aj»*+<&(cittwra. 

[0 10 6] aO«<MKfllMI9 3 1lcJ:U« 
^-T^tf-A9 4 5t1t7lf-A9 4 6lCX-r y^*tl 
SffilRlfS^^O M CDBS+TXtf-/* 9 4 6 KXY «y f 1 * 
*U WX'J y h9 3 2 SJXh3-f:/9 3 4 

tfflSfS***. -:>*y*o"o«ttiHB©^ h5-rx"9 3 

3 tfJEfiMrft*. •Toy-SrfciaWSfc©** l^ 2 



9 (b) ©J:5tc«iR]fflH*tfONU 3WilRl»9 3llc 

9 3 40tt»£Xh5^7tfIB«Sn*o C^LTf-f 
X-?±Kt* (b) tc^-raift"0"©X. h^-f 79 3 3 
a, 9 3 3 b t" [-7^79 3 4 a tfMf tl 

£o C<D«£\ U-+f-<D#87 l cM°;UXli2 tST'i^ft 

l\ o$»j, was©* sew— ©ja»s©/^uxu— y 

-*JU^Jt**. 2'fg©?Q ;/-7T-X h^-T^ff^T 

SBttj^fBfcftStt^aiJIltfS*. 
[0 10 7] CCT, 13 4©HBIfl^©7 r ~ 5»«ffiE* 
l^TH 2 9 ?BHH LfcXf ? ^fB&Kil LfcX * -7 

y h*a^«. 

[0 1 0 8] 03 4 (a) ©0^/\°£->te" 0 10 0 

0110" ?££= mmtot 1 tfrau»©*o 1 0 0 
0 111 "¥tf-iKWT*25*tf, *fM!?ttS*T* 21 

ox— 5>tMHcLT^«. c©aa*a / <*. 029© 
x-fy^iaaitrsjEtt* srT^Tofli^ffi uci 

*JK±y^WtfA7T(iWrt^. 7-^«aiii3 3 

(a) fc;ST«U:P E-RZ!Bti©f=A6, X-f"V*IBi§ 
tfRlttT»*. LfrL0 3 4 (a) 0>mBff?tt<f 
a5-ft^-V>*;Hf v h*E«r*fc», iI3t©:£>£ 

t-i±i tic2*-/^u^tfsi£r*Rrietttf*y» £©n 

7 Ic^rai^filJA^ " 0 1 0 0 0 1 1 0" iCLTfe 
■5c Sf-pTT 1 ?t*^©1 /\°;UX> T2TtiO/\^UXx 
T 3T'lct^05 1 A°;l/X. T4WiSC 1 /t/UX«hfty, 

**-f-UXDy h?/t;UX« ? 2ylcft«Ci:ttftt\ St 
o T*»W©lR»BW*©l«ffl 1= «fc »J X-T y Bfitf Rlt6 

tfty, aa3s«*«KiPi±r**«t^5«iJii>y»*. 

[0 10 9] aucH^SBlcHLTa"**. 01 5tifiJ 

tciMB^ Lfcs sa«©^p v -7 0?*5c ttwitztt y n 

flBK*T*o 71-7-f 7©fS^lil7Jl3:cE-rs LPF94 
3,C«fc»Jtfy h.i:«fc*KfliaW.»3B«mtS**i*. DVD 
©Jt-&T=0. 1 3Mm©«7Cl 4 T *l 

*RrttH4>y«*. c©js^03 5 (a) ,^-r23ex« 

3 x fcf *x»p-/<X x -c tc <fe y s #KT** 
5 c <t «aui?nfs Lfcc o* y 2 »W±© LPF^S 

y^-3-K*W*T**tca«lll#**. 03 5 

(b) ic^M^-XCO-y- n. l—-y^y : &f(i^to 
[0 110] C©«fc-5Ul2^:lX±©L P F 9 4 3*11^ 

ttH?$ 5 <t 5 %jR2y»«. 

[0 111] ;^tC01 sitnyc-pLTPE-Rzasi 

9 4 2lcj3L-«T7 r v''^;U7 :; --SfA^ill*tl5c ^©x- 
^tiE CCx=l--^9 2 8tC3o^TX-5-fTiE?tl5c 
7 :r -<>^y-X , gP9 2 8aT\ -f>*-'J-^iWWIH4 
ns R SxP-^9 2 8 bKtrCTy- KVP^>^ 



(15) 



45 Bfl¥ 1 0-2 3 3 0 1 9 



(a) toT-zmmcm-m^ <o$-v-zrt<j- 

KV n^VX^-CTIEff^fctfiaBWDRMEB1 1 tasT <fc 

CClL>z\—?9 2 7*ffl^TS*tlT0^ o 
oTC©T f -4«<IWE*i*CilC«feyH3 3 (b) IC;S 
T^aiCx-rX-J' 1 0©7*ft(C 1 feCOX^-LA^S 
LftlA, C©T ; -^l^CodeOf-i5!l^*< 
t5ftttt4 ^WSIIS??*St 1 OS y n c Code 
fcOttfcCtlCfcy Sy nC Code©1/4©iffi 
ICfty* J»*tf±tf*. CC?, H3 3tll^ 5 s - 

E3 4 (o ©w«:gvr«fc3fc» EMM*Ma.i* 

12b»6186 bOti71 6 b*ttTffltfcit»-p 

$^<,Ei3 3 (o icsr*atcn = 1 fr6>n = 1 2$ 

?SITt5. m(dTH3 3 (b) |cv?£3lcn- 1 
©B§l±v 7-«r9 5 1a, b, C, d<D4'fj&2>t£lf 
^ECCff9 5 2a, b, C, d<kft5„ 9 5 1 d 
t*E DC©4 bi:&5„ f LT951 e frS 9 5 1 z£ 
T©x-*fttt£T0tfAoTl/>*fc©£LT\ 17- 
PiE^oaili^tonSc C-5LfeECC«DXVZl- 
KtfH1 (D^agl©ECCl>a-^9 2 7T-5Jft 
T/f— K<kLT7 r -rX^±tcfa8*ti4o n = 1© 
**&1 2bCT-^tff.<X7±C5 1fi©fcffilCgB» 
T***» H«fcLTn = 2<DJf£l 8 bOj- StflSig 
T*s n = 12ff«> 2 7 1 bcDx— S^tV 3.?<D 3 

[0112] *mw(om-&. z.<vx>t- ^eu^-ftta 

U-t s -[g'J =>^©i«^s Ifel^r-tf^ 
1*1*h'J5>^-r*fci6ffia©iSll? 

5VX?CD3Ljl$? H;Mfc!>T&*©T\ 
* KtfTtfoTL*?. — ^*SMaoffl3J(4a*3»D i 
s k I D*«<i#t*y 1 0 bfl£?J:i\, 1 0 b 
*<0K2 7 1 bIB»r*©U:U— *f-©iHlIB3IWtf 6 

^tfy^-fA^rffit^CitCty, £gUXI*i:BWIB 

[0 113] B1 5 (c**TW£«««T>(4 E C C 

^=1— 5f 9 2 8 4>F*ggPKfcl^7\ m«S3 3 (b) It 
n = 1 ©Jffrlis x— 5i^9 5 1 e frS 9 5 1 zS 
TiTOfflx- J'tfXoTl^i^ftLT. ECCCl 
5-8TiE3IJI*r*CtlC<fcy. IHL:7p^5AT-1 2 
bfr£>27 1 b©5 s -$r*x5-ITIE , Mf*£l''5«j* 

[0114] ma 6ic^-rj:5icx r--5i'7u:j:-5n°;i/ 

T ** fciMWS X h ^©Jt»t* 1 / 3 «T 
left*. C©Ci:lc:J:y, «*£lt*7 OWDtyW 
72/3. O*y|tj5 0%(!:fty» — «ROMtVX* 



[0 115] :AlCSSfe#IHCO^TIl3 8©7P-^V 
-h*ffl^TBMBr*. *r5V;**iPJ*A**i*i:X 
7779 4 0 aTTOC (Control Data) 

ItTOcmm 3 6 a^TOClzitx h5-f 7*««8U? 
9 3 7 6^tf'> h^T'tai**lT^5fc«>, =l>hP- 

Zfriiofr&tefrZo 7T779 4 0bT^h7-<7t 
atMHr? 0 y 7 9 4 0 f EUEttffi 

M«)*ffl/»a)IJfl!>CLVJI£*fi3. X777940b 
T*JR«B!I? 9 3 76M ©BfteXT 1 '>79 4 0hT'7h 
^-f^S^ffitifiCffi, o*y*ffifClB«*tlTf 3 

Kffi^SltSiJ? 9 4 8 * £ 5 £ f 1 1 
81^5^77 79 4 7 i'vii*. 9t9^X<7 
ODKE©IBSS^B^-r*c i«l6«ll=ME*W£?*ft 

KffiS£}g^*iii2)LSirr*o X7779 
4 0 hTIStCIl^ h5-T7tfia»*tiT^*C4: 
tffofrofcii^fcl:, Xx779 4 0CtCji^ *S(Efc 
J^gproX r-5-r7«iSE9 2 3tCV)/ K**»U 7?7 
79 4 0 dTEWESMBWWc«iy»7lT C a V[Uli*-t*- 
^^'r79 2 3SStt5. X7779 4 0eT^7 
467777940f?. Btf EWsffifflfclWfcSI U H*. 
TC L VW£*L*WHaM=#'\v KtWKU £y MI 

^7-^^isr« 0 

[0 116] CCDiatCTOC^tDtf-y h^lSElCT. r-5 
-f7*JII«8iJ?9 3 7AtfBS*nT^-SiItteJ:yv 5f 
*fc*h^<7tflf£T**3£^da&S#fc*. tU 

* ©»£fck X 7««T h 5 v * > ^tffr 5 ft 

#3. r-^-T7tf#MaU:ftl,^Jb\ SSlcfcJitca&^fr 
ZfOXTV 7?{||g L4^n«'4 6 ft ii-5±6 lt 

X. Xh7-T 7»ffi^ffiiS»J7 9 4 8 6^ 5 fc46Kffilc 

x h ^ -r 7s^Bf lea*©?? LT^sr « c t ic ct y 

8Sii^t»IST**5o *»«7»H3 4 (a) Ittt 
J: 5 mt 0 1 0 0 0 1 1 0 ^ffiffl LTl^„ S£ 

oi> *ffifi*sii4f *t* 01 10001 o'ommsw 

-i-X-7^«E6^S^LTtSiiLfc/^-=l- K*iE* 



(16) 



0-2 3 30 1 9 



-f yEH8*tfK»SnTL" k *. fi£oTEI3 0 CD J: die 
£ 1 0 § £0 h 'J 5: >>f COT. h 5 -< 7 9 2 3 tfBEKI B&* 
tLTl^«^ gS2|H]S<DHJSy-?'C0X h5-f^9 3 
8£. ^C0S*/i:^fBS§pr^ftS7-$^c ftoTTO 

c x- * it <fc y h i coiBiagstf 2 0 a co h y s > 
o" et±iB«Lr^T*i laacohysv^ioxh^'r 

7£®iST£<t^3££tf|%itT-*3o El 3 OK 
5VfJ:5Kai1 E]acohU5>^COXh^Y^9 2 3 <t 

S2i°]gcohy=:>^co7.h5-ry9 3 scop^ic^ 

hffl^l 7U-zax±©£SSP9 4 9:£!Stt3£<!:lcJ; 

[0 117] %t,-M3 4 (b) tc^-TJ:atc h'J S.>7 
HBW»I?9 4 7tfBmB»<MBKE«**lTL''*fc46» 

1 Sacoh l J5>^cOTh5-1'7i:2Isia£Ohy5>^ 
COX h 5 -1- 7(0 5- - f bm%]?2 Zt^o 8bm#25 *o 
*>LZ<Dmi&t*r^t, El 3 0C0M1 SlCOX h^-f 
79 2 3tm2l£i]acOX h5-T79 3 8fiS*y»JT*fcl^ 

[0 118] Wr.%}0)Xh ; 7'(Zfn±j5 : ,£*>&'<Z<, X 
h ^coxa -5 s -r -oX y SfWt^'J^^Btti EI 3 

2 ICS**" <fc 3 £X h 7^i5E?m84 h ^ 

xjtm^T-**. Tztxh^^yzm^tztt^iz 

46, xVX*£JifALTfrSCDiZ^±tfyi$P^ip<& 
ail^&lltfifc*, CICOH^ bu£EcdJ:5K7 , FUX 

^o^y. x i-^-r^cosi^jf^a^LTi 7u- 

AJ-X±|5l-¥SJ:^IS^n«' El 4 o zm^T z. co 
Tx^^tKB^I^o SfxVX^fcJfALTXxy^ 
9 4 7aT'^7 K^rtJlgBlC^iS-r^o Xry79 4 
7 bTlHlKftSSW (CAV) £ft^7'FUX£g£-r 
Xxy 79 4 7 c 7 s T 7 KUXIfitf RTtfcT'fcl^W: 
XT779 4 7 i 'Sit*, tt'W K£P<9Jl'\j£y. X h 

7Kuxs£pj#6fci§^ 7f7 

79 4 7 e's.ma*. T'KUXKS'^X^^CO^S 

x-v79 4 7 f "?X h-5-T7*S£U XXV79 4 7 
g T^STTtUfXT 1 y 79 4 7 h T\ SICttfiMailcfi] 
y»AT*MMB£*^* P**MU H1**W£ 
T3o RrifeT&l+tltfXxv 79 4 7 CK a V».«T? 
Xh5<7"^*EU 7-*'^#6T s ifc*U;rX7^79 4 
7d'sii*. CI. V*JfflTv 7 FUX«lSE9 4 4C07'Kb 
X*W£U ^ry7"947d??Kl/XWtU T 7 
KUXlC*-3£Xxy79 4 7eT^7 K*X h^-f 
7C0 35 £ ¥SC0 ; 7 K bXA h 5 y * > 7* * X x •> 7 9 
47fTXh7<7"5ISU X?7 7'9 4 7g7^7 
Xx'>79 4 7hTCLV$iJffllT-kf , > 



[0 119] 5«ISffiR6±*-r^fc46, jfc^-**iaM- 

**a*«i|4aB-pBMBLfc*s xh^-ryicj:y, xh 

T 7 K UX • ? □ -v ^ffifi* jE»lc5H!lJEr « C <t &Wk L < 

a <tti]SiJC0¥SfiiSC0tfy h^iSE9 4 1 a 9 
4 1 Zm&TZZLtlt&V. ^LT^-^79 4 1 CD 

tts^Ei2o (5) ?fjkLtc£oiz?nv?mm.T*mm 

,hU3a!l*ff£*= $fcC©«^ H3 9lcST«fe'5(= 
Sth^^^LAV 5fi^LS^c:°>^-;UC0^— ?*IS 

tt*z:i:u:<£y> x.^-^m^m^otvmu.mioi 

[0 12 0] *#S0B£O, U--tffc«fcy5BaL4^tt 
6 ft * 2 ocoSPWtc <t y 51*11 tfESXttHttK) (c 
R$n71:«|jg^«X.fc7 i VX^TSoT. *©S»«lC 

u— tf-K* y ?-*>wiinTL^: 

-T^^x-rX^ti, ±IBIHIWP»» A- 3- Kco<fe5 
*=*E«HP»*J«ISI»±a«fc*yfflLfc»*K-3^TK 

5A,<fci\ X, ^^co^coj'cx'rX'J'ti, ±IBHS6fi»J 
Ttis SNIJi*ffltcS9!ttT2tt<D»«*3Ry^*3-l*fcx 

-<x^ico^TKP^Lrc3b\ ;itiicpge-rs^st±»< 

T f £.<fe<. g-T^lc. U-+f»c J:U3HXLftt>«m»6 
tt*2O<0fiB«fcJ:ysl*ntfB»X«:IBI»6«llc»*ti 

li> ±E*JS«?U:, SSy^fe-y-^tcOiLTx Stg^ 
fflU"rc«^lco^TlftWLfci?> c:tiicPfiS-rfi"J^.«'« 
as^ftecoa3«-c 5 £oTt«fc<. M-r*icu— tfic^y 

[0 12 1] W**?ttffli*a4:LTPWM«H*ffl 
^Tft»«*KW Lfc6\ m¥T-#oa6^ Lfc P E - R 

[0 12 2] «lc!IWa5*W«t««0 , 2*-*--7- 
^lcW*«yWL<KWT-6. El 5 1 li^ffcBJlCD^XT 1 

[0 12 3] EI5 2C07= r <X'7iajiSB1 gcOT'Py'J'EI 

«. x-rx^Sjtspi 9co*t\ *r» iwnwyy 
xiuoavxv'yatt, MPEGx>n-^4itj;ys 

©B»?«2 0*fflU>TBg^X>a-^1 4?X-57 : 7>7* 
Sffi^«l5tC < feyiSi»6±lCtf-v httcOfS^iLTfB 

g*ti5. corns 6 tmmwt7 ia: y hcotB©* 



(17) 
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to-ex-rX? 1 otf^ETtSo 
[0 1 24] -VZ^AWiJiB^lCA^BUl^ BCA©U^ 

[0 12 5] 05 7© (1 ) (C^r<fc3lCBC AT1*2 

*ay $*>*ai7V 8 o o kmvut. 8 o 8 

T\ T^USSItMSOg^MJSV^U 7>5f7"tt 

05 7 (2) tC^r<fe-5tCBC AWT. h^fTW-f*. 
?±(EjfcfiB**u C©Zh7^^M^7KTS 
£T*<tBC Ag3l45ltfs^#fc<&£f=460 5 7 
( 3 ) izjjk? «fc -j [E^fl#tf VfcWlEfc* LfcfcSHi 
ff810a,'810b, 810c #«£T*. bTv h 

0)8-1 6awroawfli*«:jsi X^-f^U^US 1 5 
T*5-<:**ftai«#*MfflPi*ft*. -73^mffl-^a5 8 

1 Oa»4fll*U^l/flHttL^©Ts *2^5-TXL/^U 
9 1 6T'S«lc;^-<XT***. 05 3©IB«S£2»B 
■K5?ftM&> fl?fiE*nfcA-=l- K9 2 3 a . 923 
bit. 05 8 (5) lEiST <fc 5 izmtgcnyt ¥-y?T-yZf 
T*JR2^-7-fXL^;U9 1 eTU^A^-TATSE^ 

ICJ:UPJ^rIIKTB5 8 (6) (£S?*-£3l£ L P F 7-< 
iU*T*JBiR»Otfy h«*ttJlDEStlfcfl»**2 7. 

5 -fx u^ra * c £ * y 2 m bfl»#» 
en, c©«#«pe-rz«piu (7) lao**-*? 

[0126] 05 Azm^Twrnft^mn?** s 

Tx BCAf}©rV^8 0 1 14391£«# 2 tfc IBS 

I801 atf*i:<*j:3te*>y$to-&T*ys imm 

80 1atf1|OjH&EMB0 1a, 801 b©2 
2JKDJ*£tt3fc'VJ' K6lCj£l*M « 
©SBKJI8 0 1 h □ — Jl/^ — l£ B C ALIBIS 

^Tl**fr£:>fr*STBC A?^^ 2 2tffB»* 
ftTV*. BCAtt«2«8 0 1 blE§B«*ftTV*© 
T\ STm 1 SIBSS 8 0 1a 2 IBS 

^ig£9 1 9flD*F l gSU:2BSaVhP-;UT f -^9 2 4© 

*tt±tiMBft©-<?EFMXtt8-1 5X148-1 6£lli 
*ftTl^5o EO=l> h P-;l/f-5'ffl^©BCA77 
^9 2 2fii '1' CDB$<Z>3k 1«, 2JfSK0Jft»82 7 
T\ Ml&«ff 2 IBiM 8 0 1b lc-&fe-ttT B C A £S£ 
f3o U^UX:7-f-y--5 9 0 705 7 (3) fcaVTJ: 
ots.. H»WftJII1 3.5-T3.U'^U9 1 5T-7.5-f7.-r 

Kfcl^TE FM9 2 5X148-1 5SH9 2 6X148- 
1 6^9 2©«WST-«HU ECCf3-^367 

x^-itie L£tsfB^tt7:* n^o E<D£tsfB©*©p 

>hP-;|/T-??I^U BC A77^9 2 26M © 
t§£-£>*-BC A*«3MCU*<. BCA77^9 2 2l!)M 
<DBf, CPU 9 2 3I41S, 2 JBSWHSigP 8 2 7 KJg5* 



*tb U flUAMBiffi 8 2 8 fcHEtb LT, m 1 BWfBtSJf 
8 0 1 afrS3f2JB©gBiiUf 8 0 1 b'si^'JtA 

So rawic»2iB««*o9 2 0(0i|iaffl«, -r^fc-B 

DVD««W)*&t4=l>hP-;U7 r -^©F«3Sfl!la)2 
2. 3mmiS2 3. 5 mm£>H(C§B$3c3'flTl/'5 B C 
AtJ^y K6S*I*1i, BC A 

«HJafZ?«0 5 7 (3) lC^-T<fc-5*x>"s;p-^g|5» 
«(cfc*Lfcfl»tfW£**i*. Sf2U^;UX7-r H 7-9 
2 9tE£l^TSI1 75-T7b'S;U9 1 5 «fc yffil/>y£«© 
Sf 2 75^7U'"<;U9 1 6*m%.TZZt\,c£V, BC 

So E<Dfi**»2ttH»9 3 0lE*Jl.*TPE-RZtt 
■ U E 3 Odfcfcl^TECCxa-K 

r «ctiEj;ytiflBiT**B c Af- *#a73**i 

So EO^dKLT, 8- 1 6£iH©*1 ttSl»9 2 8 
T^tilSB* P E - R Z £SS<D» 2 «IIEgB 9 3 0 T'llltffl 

o*y bc Ax-***iii*£-*-4. 

[0 12 7] 03 6 (1) lEP— /U©7-f^9 4 3 

ajmawssre. ( 2 ) ie^eeim sioox'j»h 

©Jni^ffifi* 03 5 (b) K7-r/l/*-iIiB&©-> 
>3 >aOB*sr. X 'J "J h ©rtH4 5 ~ 1 5 /j 
mJMTU:-r«Ct«:*Lt\ 2 3. 5mm4'Jrt 

fl(clE»L*V'£IBI*y-**lOTLTLS3. EWE 
£frSDVD©«^fiHS<DiBSJS»3=3 Opm, g*¥ 
1=2 3. 5mmWf&J|!ffr67:t-^-y h&Wft:*:^* 
14 1 8 8 b y t e s J-XTKPg^tlSo 

[0 12 8] EET\ 05 9*JSfTa'<fcm 27. 
7U^;U9 1 6 ©ggSTD&RtfS? 2 U^l/75-f 7SB9 
2 9W»fNEO^T\ BWlC^HftWKKWr*. 

[0 12 9] 04 5lCS2U^;l / ^^<xgP9 2 9(D^ 

4 6 o 

[0 13 0] 04 5Kfcl/>T\ SS 2 1^1/75^735 9 

2 9(4, m2U'<;U75-f'+r-5 8 7'\3f275-f7U 
^U9 1 6*«^-rSW***fiitS^g|!5 88L S2 
U^;U75-f+T-5 8 7£Dt±i7D^ : &»ill'rS 2»)Hti 

587d3b^s««*nTt>*„ 7t*s*€ta^gp 

5 8 814L P F 5 8 8 a £ U^M>£8lgB 5 8 8 bfrSfl! 

[0131] jjtTKrt¥*iewr*o b c A$nca4B c 

ACD^TitEcfcy, 04 6 (1) lc5VT<fc-5&x X>^P 

*lEtttf hfll#iE j:*KJBiHja»t B c Afi^lE^s 
fiwawatfa^snTt"*. la^l l p f 9 4 3 ic<fe 

Vs 8-1 6SOPIfflBJ«a«fll*ffi»i«IlflE*nT» 0 
4 6 (b) tc^rcta&BC AfS^O*©ffiJS36fll-^9 

3 2tfS2 U^UX^'TXaJg 2 9tEA73*nSo 
[0 13 2] fiEJ»(l*9 3 2 6'!A7DS-nS<i:, 

*fillSSgB 588 14. LPF943<ty B$^3a©^*L^ 
0$ y J: y fiJSsHJ«»*«lttlT** L P F 5 8 8 a T\ 



(18) 
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Cj£$j) U"?;WHMB5 8 8 b?» 

U^HEWBU 04 6 (2) ©It*g9 1 6K;jVr<fc-7 
fcu M2X^'T^U^U9 1 6*i±it>?2><, mcLtbt 
J:eicm2 7.^-l XU^U9 1 6tix>^P-^lC 

[0 13 3] BCA*Wfc£#ttE«fc 
oTX>^P-- f liH4 6 (1) (D&olC&TLirmhT 

4 5 (DSKTttSf 2 X^-fX U^U*t6Ari>^P- 

[0 13 4] C*)LT*»WTtt» tat5i>^P- 
7fc«fcyiBWSrti*ci:4<* £2 U^I/Xt^+t- 5 
8 7fi, ffiS3S««^9 3 2*m2^5-CXU^;U9 1 
6 7\*-7-<7.L7\ 04 6 (3) K5Vr<fc3& 2#fb* 

8 7 S 2ffi{bS-nfc7 ? ^^;WS^©3l-6±<> u J TfS^ 
&EIEU 01 2 (4) tC^T <£ o Tigris'?) t±i 
*T*. £©£Sr©JH^7**#lB9 3 4£3B2U' > 0l/ 
X5-fXgP9 2 9©JM*Wfc@JMrH4 7l«:ST. 

[0 13 5] C©<fcdU:, »2 3.5-fXU'^b9 1 6£ 
Wife? 3 ztlck-o TI4t*f>r X 0 ©£l>t*©>S^ 

tc h^^^^n;accfcoTfcc^8- 1 6£S3«^©ffi 

[0 13 6] CCn^ 1 "3©75;£©> 

^XU^;U9 1 6©W£*a*IBST*. 04 8tiJ3;£ 
Sf»«t#S9 3 4 ill 2 Is*)],*? 4*789 2 9©t5 
1 ^©BffflfcaVrElffiT?**. 04 8lci5^TJl5£»7* 
8t#g 934© L. PF943 l4WJEBt©t'J\*^J1 1 L 
P F 9 4 3 a <t*5S«©:**l^3S 2 L P F 9 4 3 bfrS 
«WE*ftTf* 0 IS2U^;U77-<+ta59 2 9©S2U 
^yUX^-<+J-5 8 7 it. SIe±Bi|SS5 8 7 a iDCSS 
E1B&5 8 7 b(h:]>A°U— ? 5 8 7 c i:2»jHS5 8 7 

£0 5 OtC^To 
[0 13 7] WT«lff*BiWr*. BCA«*TttH5 

o (i) fca*r«fc9&x>'«p-:/4iW#ttfc$eSLfc 

«*W»***l*. Z(0n±mmt L P F 9 4 3 KA7D 
*tU *1 LPF943 ai*2LPF943bKW3 
Jh5. BttE»©/J\*l/*l 1 L P F 9 4 3 a T?ttlf£fS 
^frS 8 - 1 6 KM®nAigftflre#£ y Pft^tiTs B 
c AflMitf a*>tfft*. RSI*©**^* 2 L P F 9 4 
3 b ?ttB£fi*4> D C fiKttfcilii* S£fl»© D 



C*»3tj«aj**tl*. SlLPF943 a*S8-16 

ettfUSS 587a?S1LPF943a iljl©figlC;«'> 

5 8 7 bKfc^TGNDU^;UTDCB£**U 05 0 
(3) |C9r«i:3ftfllW=IV/^U-^5 8 7 cICATJ 
—75, J"6*S*fIiS^gP5 8 8Tt*m2©L P 
F 9 4 3 bft*6S^'(S^©DCat»fi«A7J3 - n*taaS 
^W^TiSS&U^UcWSU 05 0 (2) icvrj: 
3a*2^5-f^U^b9 1 6^ttJ7D-r«c P>/\°U- 
$58 7 c«DCB^lHl»5 8 7 b©ttJ7Jfs*§-££2X 
7^^1/9 167X5^1, 050 (4) K/tVT 

5 8 7 dTli=l>A°U— ? 5 8 7 c T 2ffi-fb**lfcT f ^ 

[0 13 8] C©<h#©S^»»IK^IS9 3Atm2 U 
^l/77-TW9 2 9fflIft6*)4lslK?il4 9 tc^fo 

[0 13 9] fe(±©«t5tC*2X-7'rXU^U9 1 6£ 
ISSeILT B C Affi Z Z. t J: o TS4t*r 

-c x*<DE»*©>ii/>w?£fli u— tf©«*&fbtc«fc* 

WSfcWflDh^'y^PXte.fcoTaSCSS 
-1 6SHfl*©DCU^;U£»*i!&KU WUfcBC 
A x 5 -T 7 5 « 5 s -f X -2 H£itB**Hr?* 

< tfoflfllft B C Ag£0gS*«(«T* 

[0 14 0] 2#Ji85 8 7 dOttJUi, £©11 

putcixy&A/ev? hT«wr*«*a^=p 
e py^jaaas* 2 1 i=Tif*cttf 

T-**„ E©E£lE*U >:flWB3MStfiiC*C PU? 

iwt, ««t=«*©»b^i**a?**tt''5ajR 

[0 14 1] C©ja^li, H^&fKt— $r-©[H] 

!5lit*Ttf?.c:<i:lc«fe-7T < t ) ^lT-#S= Ctl*05 9 
*fflOTIttflir*i» BCA(DS£^tft^ CP 
U 9 2 3 J: »J IfiHSSJSXitff * 9 2 3 b EMSffilttffl: 2 
6lc3S6ti*. f«<!:l2]fe*J®gP 2 6lt*-*--\ 7© 
SiEfBf ^- 2 53-0> 1 tL<li45r©1 tc«a-r«fj:46S^ 
<s^©Jl;fili[6^T6 ,: U , C P U V7h TfflIT 
» S t U» 3«MM» L < ttlirUOW^ B C A 

st^damt^snsc BCA©is-&iJ«iecJ:oTti 

ffl^»«© BCA7h7^7tfTnL$7 5 

6\ s«a»*Ttf * c £ ic <fc y <es© c p u ?-t sqs-t 

Sil<i:* ,; 7-*i.c, C©CilC«fcy BCAS4B<DI7- 
[0 1 4 2] ■5 9££l.vr« 1 ^5I«©a^jIT' B C 
3^ CPU4i»6fflUI'J***lH|(E»!HBlS»l=aS*C4:lE«fc 



09) 
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ic«fcy. ¥J§ttfc«MS©BCA*RtrfB^tt, BCA© 
SMtt*tt*ffiyiMtt£<ffiTL*l\, IMafaitJI 

[0 14 3] ftiSs H?ttJatttt#B#Jift& L7LPF 
£ B C Afffcffi£flrefr 6 8-16 SHIOff JSifi 

[0144] sae»»K#atm2 u-^ux^-r 

+78W4, BCA«ttmS«**ll»2«{fcLfc«» T-T 
tfJKH«ja«l^7 8-1 6«*tBCA**OB*|IBH 

©#»j«ra*fTL\ hmwh:8-i 6snonjn*xftfli 

[0 14 5] £IWI*l*s 8-1 6«H3Sa*ffl^TfcT 
'V hTEftSnTSU* 05 6 0 (1) ©aBJSaSfiWW 
9 3 3(D«fe33B:S5Siftfi^*i^i6*l*o — ^ B C Affl 

©«fc3lC» iflHBtfDVDSltt©*^ «Kfa4. 5M 
Hz©»JS»fl|^9 3 2-Z?«y. 05 6 0 (1) iZjH? 

*5K.s mwm?mm8. 9 2fisosy«ii ookh 

z 4>ffiWMre9 3 3 L P F 9 4 3 

TBJ«»*H»tt»»rSC tflWP**. H 5 9 (c 
jjVT «fc 3 * L P F 9 4 3 *$&J13fcft#M#& 9 3 4 
T\ 2"3<0«*«S4IJC»»r*Ci*i t ai3R*. ~©*f 
£\ L P F 9 4 3 ttlBJIia^Wl-pJ:^ tt^tt*tf * 

[0 14 6] J5L:#BCA©j«M5. 05 1©tV 

a$Kf=xYX^ia3tgpi 9«fcyrai:i*3S<oROMffloii 
y**>*x-f^i o««»jfi*ti*c 7vx*«jt*ii 

21TttB»Jtt>*f'fW10a, 10 b, 10 c- 
KBCAU3-5M 3tfl^T, T-f7*HMWK 
I D«4)HNff91 2 a, 12 b, 1 2 c**tS 
BCAT-*16a. 16 b, 1 6 c #P E^pgp 1 7 

tcjcypEsmrti. yagu— «f-*jBi % TU— v— 

MJ5V-?'*n, 7V3.-5M 0±iaiP3»A-3- K# 
©BCA 18 a, 18 b, 1 8 c tm&ZlxZc «T B 
C A 1 S^RjgLftx-rX^ft^BCAf-fX^I 1 

a, 11b, i i ctpf^ 05 1 ic^rjc^tccne 

CBC Ar-fW 1 1 a, 11b, 1 1 c©tf*y hSMi 
±<Hli:T*»*. LfrU BCA18IC1. 2, 3<tS 

4* i Ds^EttirtiT^*. >^>y^ 
arr*. nfttc* hj ©a«5WfcBCA*Bn& 

*>P3J&A-=1- ~ 'J— $f— 2 4TB C A7 1 — ^^BE^t 
^© I DO)t.i'X^5£0->X7^U-^2 3 
of'J, CAT VStt*ttiJSJB*§tffl£ttfcflH6 Lfcfr 



[0147] C©C£K«fcy, <5fC©>/XxA^U- 
dUcfiF© I D©7^rZ**faB*^Lfefr©IB»ff I D 
x-^^-X 2 4 ICifiSS* tl^o ZCOtc&b. 18315s 1tS 
©bc Af-fX^sv-xtUT, *ie=i fcf-tf**u: 

aSofcJ®^ £©S':*7 1 A:*^U-$U:'W*SLfcBC 
Ar-fX^ 1 1 frS*IE3t 0 -tffT£*)ftf;:Jb\ *M2© 
■J*- ?**x-:/-j7-r*C<!:lcJ:y hU-XT' 
**. C©Urf^{4!lfc?WL<j4' , ?*tf» ^©BCAtcJ: 
£ I Di->JVJ>W& ^ESWl*:^*-^--?— 

[0 148] BC AlCfB^-T^^x— 

I D^gB2 6«fcU I D 
—?^fiEA^^— $!^*gP2 7*^. ±|BI Dfc«-3* 

I DtI*U 7 r 5'*^l/»*»2 8fc£ 

5BCA UU— ? 1 3 Kfcl^T&x-f W10a, 10 
b, 1 0 clCBC AfBSSU BCA18a, 18 b, 1 

8 c tmtfteixZa 

[0 14 9] ST. C5LTv SSgiy^x-fX^Siitg 

g2i#e> 'yy?*-*-?-*^ *nr=BCA 

7<W10a, 10 b, 10ctt->XrW<l/-^ 
2 3a, 2 3 b, 23c!0I4gl25a, 2 5 b, 2 
5 c (c&Stl^o HI 5 1 ?(iHlia>Hfll?l!£{ISB2 
8©?Qv**--BMIfl|LT**. 05 3<3DBLfSS 

[0 15 0] El 5 3©C AT V«S£8ftS* tlSWSiS 
gl2 8a(:lt 5/XxA*^U-*»ffl©llft*«2 
5 a tfifc^o ttli*tt»frS#ieSftfc B C A#®7-f 
^1 1 atfgSSns. ft'vy K2 9<fcyS£LfdS 

^©^-Biflrattx-fn^spaoictys^tu x 

X* 5>?'5>-3 1 |c*y, 7^7>7'Jl/»?tl« 
MPE G73-^3 3 £<fc yg«©^1^6M*S5-tl. 

8BT*«. £-T0 5 4© (1) It^-rJSIS^A^D^tls 
F F TeonXftN£afll3 4tC«fcy, KIHINi&6JHX 

»«i^«**u 05 4© (2) ^rsisaax^h 

;U3 5 atf»S*l*. JijKSlX^-? h^A3 5a(W< 
^ h5A*SdW3 6tcfc^T. 1215 4© (3) ©X"^ 

5 4© (4) ©J;atC s EI5 4© (2) <T>WM^t7.^ 

v y-M±frt>sin,\ osy i d**^"?? hushr 

*tLfcS:<!:tc4^o C I F F TSJ©jffiJ§»£&£ 
»W3 7lc«fcy» JBiMW*^6WIIIHIiH:»«*nT» HI 

5 4 (5) O&ot&mw^ (05 4© (1) ) £Wo% 



(20) 
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&lvfS^tf»6ft3o BaHRffilBT 1 DAW**"** h 
;l/i£ttLTl/>5©"Z\ W&i%^0%Mt'Pte\<\ 
[0 15 1] Z.Z.T* I Dlf^3 8£H / EJ&&5£K'3l N T2> 
B C AS3iSP3 9lzM%>£. B C AxV 11a 
ct'JBCA 3 9 |C J; y BiJtlft B C A 9- 2 t± 

0lcd;y I CA- K4 1 »«fcy3M 

A6, I Dli*-©S:S:9* — Sf-^-^x— *f&5ESB4 2 
tc5M6tL-5o CCT, BCA7 r -^^**l%i05E©'f 
St-"7— ^tPJ«/<5^— S»*fflt"TS5 4 (3) © 
«fc 5 6 r> * — £ * ©{i^£3S£;*"t± 5c 

[0 15 2] IDt-^IC*-K4 1© 

[0 15 3] COiS I DiC?*-^-?-^<7^- 
*-©tSBB:&£<ft< U 

$-<h I D£BC AlCfEiiLTi5tt«\ I DA^Sr?*- 
*-7— 7=&5?«U:J: y Siftf* £ % < ft5c 

Tl^SCtfcftSc £©7cA6. t:-»*#*rfcft 

[0 15 4] — I C*-K4 1 ©*J- K I Df^S 
WftftftUUrJB^T* 7.^ hJMieefFV I Df^3 
8 Kim** Cilery I C*-K©*— K I D«9*- 

#5c :©1^V7 h©S«6i I D<tl?£gS© I D*3X 

«!: y s « k ft * . 1 5 a* * * . 

[0 15 5] H5 3lCJty« JJ-7-?SB3 4© 

i««m*<B^«iU*SP4 2H:3l6ti*c B2SfI^B2 8 

£MP EGX>3— 5T-4 ST-ffiHS^AH*. v'At'A:?!- 
^U— ^HlTOB&)Hl4 4T?A?^V:7^-4 5 - ?A? 

TSlf^tr^. £©tl£-7t©M P E G{B^©ffifil 
«©IBaU-h»©ffil8/^P<-*1WI4 7tfMP EG 
x=2-£ 3 3fr6MPEGl>3-^4 3^216*15© 

tf* SfcSR EMfl»4 8tt**-* 

-7-<7gP3 4£/^-f/\°A£-a:5£<!:Kcfcyra:&. JE*8 

*nft < ft*©T**©*<b»ft < ft*° 
[0156] xtz&.mmtti£fe L&vm&tt* msua 

7D<f^4 9^ ; 5-©$$X'>7>^bLTaXfflffi4 6 a <fc 
IMttWilTs-*,, Z5LTt^X<7 1 1 afrZOt- 
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